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PROCEEDI NGS
Call to Oder

DR. TAMM NGA: | would like to call the neeting to
order, please, the nmeeting of the Psychopharmacol ogy Drug
Advi sory Comrittee. It is February 15 and we have an
application fromPfizer to hear today.

In order to start out the neeting, | would like to
start with introductions since our group today is a little
bit different than yesterday. |If you could say your nane
and your affiliation.

W will start with you, Dr. Oren.

DR. OREN: | am Dan Oren. | am a nenber of the
committee and | amin the Psychiatry Departnent at Yale
Uni versity.

DR. GRUNDMAN: | am M chael Grundman. | ama
neurol ogi st at the University of California, San Diego.

DR. HAMER: Bob Haner, Departnents of Psychiatry
and Biostatistics, University of North Carolina.

DR. GRADY- VEELI KY: | am Tana Grady-Weliky fromthe
University of Rochester, Department of Psychiatry.

DR, TITUS: Sandy Titus, FDA. | amthe Executive
Secretary for this committee.

DR. MALONE: | am Richard Malone. | ama child
psychi atrist from MCP, Hanneman University.

DR. ORTIZ: Irene Otiz, geropsychiatrist fromthe
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Uni versity of New Mexico in Al buquerque.

DR. RUDORFER: Matthew Rudorfer. | am a
psychiatrist at the National Institute of Mental Health.

DR. LAUGHREN: Tom Laughren, Team Leader for
Psychopharm at FDA.

DR. KATZ: Russ Katz, FDA, Neuropharm Drugs.

DR. TAMM NGA: | am Carol Tamringa. | amfromthe
University of Maryland and Chair of the Advisory Comrittee.

Sandy Titus will now read the conflict of interest
st at ement .

CONFLI CT OF | NTEREST STATEMENT

DR. TITUS: This statenment is regardi ng Zel dox
presented to us by Pfizer. The follow ng announcenent
addresses the issue of conflict of interest with regards to
this nmeeting and is nade part of the record to preclude even
t he appearance of such at this neeting.

Based on the submitted agenda for the neeting and
all financial interests reported by the participants, it has
been determined that all interests in firms regulated by the
Center for Drug Eval uati on and Research, which have been
reported by the participants, present no potential for a
conflict of interest at this neeting with the follow ng
exceptions.

In accordance with 18 U. S.C. 208, full waivers

have been granted to Drs. Tamr nga, Haner and Banister. A
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copy of these waiver statenents nay be obtained by
submitting a witten request to the FDA' s Freedom of
I nformati on, Room 12A-30, of the Parklawn Buil di ng.

In addition, we would like to note that Dr. Abby
Fyer has recused herself fromparticipating in the
committee's discussion and vote concerning Pfizer's Zel dox.
Further, we would |like to disclose that Drs. M chae
Grundman, Richard Mal one and Robert Haner have invol venents
whi ch do not constitute a financial interest in the
particular matter within the nmeaning of 18 U. S.C. 208 but
whi ch nay create the appearance of a conflict.

The agency has deternined, notw thstanding these
interests, that the interest of the governnent and the
participation of Drs. Gundman, Ml one and Hamer outwei ghs
t he appearance of a conflict. Therefore, they may
participate fully in all matters concerning Zel dox.

In the event that the discussions involve any
ot her products or firnms not already on the agenda for which
an FDA participant has a financial interest, the
partici pants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
t he record.

Wth respect to all other participants, we ask, in
the interest of fairness, that they address any current or

previ ous involvenent with any firm whose products they may
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wi sh to conment upon.
DR. TAMM NGA: Thank you.
W will start today with Dr. Laughren.
Overvi ew of Today's Di scussion

DR. LAUGHREN: Thank you, Carol. The only topic
for today is the application from Pfizer for an
i ntramuscul ar form of ziprasidone for agitation in patients
with psychosis. This drug, of course, is well known to the
committee. We discussed this last July at a neeting and, at
that time, the mgjor issue that was di scussed was the
finding of QTc prolongation with ziprasi done.

Also, as | amsure you are aware, we have very
recently approved oral ziprasidone for marketing and, again,
this is with a fairly strong warning statenment about the
potential for QTc prol ongation.

Now, there are several issues fromyesterday's
di scussion that | think are critical for today's discussion
In fact, if you had reached a different conclusion than you
had, the discussion today may have been very brief. [If, in
fact, you had reached the conclusion that agitation can and
shoul d be thought about as a nonspecific synptomthat needs
to be studied in several different disease nodels, that may
have been a problem for today's discussion.

But my understanding of the comrittee's view on

this is that you think that agitation should be |inked
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fairly closely to the underlying disease in which it is
studi ed rather than viewed as a nonspecific synmptomlike
pain. Even though, obviously, many of the features of
agitation with different underlying di agnoses are comon, ny
sense was that you thought that it should, in |abeling, be
linked fairly closely to the underlying diagnosis.

G ven that view, it seens quite reasonable to
consi der and di scuss the ziprasidone application. Again, in
fairness to the conpany, when we net and discussed this
programwi th them sonme years ago, we, at that tinme, were not
thinking in terns of a broader definition of agitation and
the need for |ooking at different nodels so we never advised
themto | ook at nultiple nodels.

There are several issues that | would like you to
t hi nk about as we hear today's presentation. One is the
same issue that we discussed yesterday with regard to
Lilly's application and that is the definition of agitation
In the ziprasidone program as was true of the program
yesterday, agitation was defined in terns of the individua
i nvestigator's judgnent about what agitation was.

Patients were recruited on the basis of their
bei ng acutely agitated without, really, nuch further
definition other than there having to have a rating of 3 or
nore on three out of four items fromthe PANSS total. Those

items were anxiety, tension, hostility and excitenent.
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So that is really the extent of the explicit definition of
agitation. So | think that is sonmething that I will want to
hear nore about in terms of who was actually studied.

A related question has to do with the underlying
di agnoses. As | understand it, about half of the patients
in these two studies net diagnostic criteria for
schi zophreni a, about a third for schizoaffective disorder
The remai nder were nostly bipolar although there were a few
ot her di agnoses as wel | .

So one question, again, is howto characterize
this population in labeling if we were to approve this
application.

Finally, there is the obvious question of howto
consider this application in the context of our having
| abel ed the drug fairly strongly for this concern about QTc
prolongation. It is not explicitly a second-line drug
al though it conmes about as close as you can get to being a
second- | i ne drug.

So we will want you to discuss and consi der how
that should be taken into consideration in nmaking a decision
about approving this drug and | abeling it.

I will stop there. Thank you.

DR. TAMM NGA: Thank you, Dr. Laughren

W will start now with the presentation by Pfizer

Dr. Rachel Swift will start with the efficacy presentation.
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10
Pfizer Presentation
Ef fi cacy |ssues

DR. SWFT: Thank you and good norning, Dr.
Laughren, Dr. Katz, FDA staff, Dr. Tammi nga and nemnbers of
the advisory cormittee. M name is Rachel Swift and | will
be presenting the first half of the sponsor's presentation
thi s norning.

[Slide.]

Bef ore begi nning ny presentation, | would like to
introduce to the conmittee the consultants who have hel ped
us to understand the data collected in the ziprasidone
devel opnent program and who are able to be here today to
hel p us address your questions.

[Slide.]

What follows on the next slide is an outline of
our presentation which is divided into five sections.

Foll owi ng and i ntroduction and summary, | will be review ng
the general properties of ziprasidone. This will be
foll owed by a review of the efficacy of ziprasidone.

I will then turn to Dr. Edmund Harrigan who will
review the clinical safety of ziprasidone and sunmari ze the
concl usi ons of our presentation.

Bef ore begi nning the review of intranuscul ar
zi prasidone, | amgoing to touch briefly on the nedical need

for treatment of agitated behavior in patients with
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psychosi s.

[Slide.]

As yesterday's discussions nade clear, the
treatment of acute agitation in psychotic patients is a
common psychiatric energency. |In this setting, patients may
beconme uncooperative and/or violent with risk of harmto
t henmsel ves and others. The objectives of treatnment with an
i ntramuscul ar fornulation are twofold. The i medi ate goa
is rapid control of agitated behavior. The second goal is
to initiate therapy for the underlying psychosis.

[Slide.]

Current therapy generally includes an
anti psychotic agent or a benzodi azepine or both typically
for a duration of one to three days. However, with typica
anti psychotics, dystonia and akathisia commonly occur in
many cases requiring treatment or prophylaxis with
antichol i nergi c agents.

The benzodi azepi nes al so have a number of side
effects including ataxia. There is also concern about
admi ni stering benzodi azepines to patients with a history of
subst ance abuse for fear of potentiating drug dependence.

Furthernore, since the underlying psychosis
requires antipsychotic treatnent, polytherapy can be avoi ded
if an effective and well-tolerated antipsychotic agent is

used in this setting.
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Consi derations of these limtations of current
t herapy highlight a substantial need for inprovenents in the
treatment of agitated behavior in this population. IM
zi prasi done was devel oped to neet this need.

[Slide.]

Dat a described in your briefing docunent and
summari zed here today denmpnstrate that intranmuscul ar doses
of 10 milligrams and 20 nilligranms of ziprasidone are
effective in the treatnent of agitated behavior in patients
Wi t h schi zophreni a and schi zoaf fective di sorder

The concl usion that ziprasidone IMis safe and
well tolerated is supported by data collected follow ng
repeated adm ni stration at the shortest reconmended tine
intervals at doses up to 80 mlligrans daily. The safety of
I M zi prasi done over three consecutive days was assessed.
However, it is anticipated, based on literature and
prescription data, that nost patients would be treated for
two days or less with the IMformulation

Dystonia and akathisia are | ess frequent than with
I M hal operidol. The QIc effect is simlar to the ora
formul ation.

[Slide.]

Now I will review the general properties of
i ntramuscul ar zi prasi done. Ziprasidone is a benzothiazole

and a structurally uni que nenber of the generation of so-
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cal l ed atypical antipsychotic agents. The pharnacol ogy of
these drugs is conplex and varied as shown on the next
sl i de.

[Slide.]

This slide shows the relative affinities of
zi prasi done, resperidone, ol anzapine, clozapine and
quetiapine for different receptors, each receptor
hi ghlighted in proportion to the affinity of the drug for
the receptor.

This class of agents is referred to as 5-HT2-D2
ant agoni sts and they do share this pharmacol ogy to varying
degrees of antagoni sm of the serotonin type 2A and dopani ne
type-2 receptors. However, as you can see, a conparison of
t he broader pharnacol ogy of each agent within this
therapeutic class reveals a wide array of differences in the
relative affinities for al pha-adrenergic, histamne Hl, and
nmuscari ni ¢ receptors.

These differences predict different side-effect
profiles, some aspects of which have been confirmed in the
clinic. Wether these or other properties nmight have
therapeutic inplications is nmore speculative, but it is
wi dely recogni zed that, on the basis of pharnmacol ogy al one,
it is an oversinplification to |lunp these agents together
and inaccurate to characterize ziprasidone as sinply another

atypi cal agent.
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I will now describe the pharmacokinetics of IM
zi prasi done.

[Slide.]

This is a high-level summary of the
phar macoki netics of | M ziprasi done which are described nore
fully on pages 21 to 23 of the briefing docunent. Effective
treatment in the setting described requires a short-acting
drug with a rapid onset of action.

Wth intramuscul ar adm nistration of 10- or 20-
mlligram doses, ziprasidone has conplete bioavailability
and reaches maxi mal concentrations with 30 to 60 minutes
post-dose. Overall exposure is dose-proportional and the
half life is short. The pharmacokinetic profile allows for
rapid transition to oral therapy.

[Slide.]

This slide presents ziprasi done concentrations
over tine follow ng adm nistration of single intramuscul ar
doses of 10 and 20 milligranms in conparison to steady-state
exposure observed during oral dosing with 80 m|ligrans
twice daily. The pharmacokinetic profile following IM
dosing is characterized by rapid absorption with peak
zi prasi done concentrations attained approximtely 30 to
60 m nutes post-dose.

Based on AUC, overall exposure is dose-

proportional while Cmax increases by approxinmately 1.6-fold
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with this two-fold increase in adm nistered dose.

Following a single 20-mlligram|M dose, a nean
Cmax of 249 ng/m was attained. Dosed as recommended, nean
Cmax following multiple adm nistrations, would generally be
in the range of 350 to 400 ng/ m

The effect of elimnation half life follow ng Crax
is 2 to 4 hours. Thus, within 12 hours after dosing,
zi prasi done concentrations are quite low allow ng for
transition to oral therapy.

[Slide.]

Figure 2 in your briefing docunent illustrates the
cl earance pathways after oral adnministration of ziprasidone.
Zi prasidone is netabolized by two enzynes, al dehyde oxi dase
and cytochrome P450 3A4. Al dehyde oxi dase is responsible
for approximately two-thirds of ziprasidone nmetabolism
There are no known clinical inhibitors or inducers of
al dehyde oxi dase.

CYP 3A4 netaboli sm has been promnent in the
eval uation of the drug interaction risks of other drugs
i ncl udi ng tephenadi ne and cisapride. 1In contrast to these
agents, inhibition or induction of CYP 3A4 results in only a
40 percent change or less with oral ziprasidone in exposure.
This is consistent with al dehyde oxi dase bei ng the
predom nant netabolic pathway.

Circulating netabolite exposures after
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i ntramuscul ar dosi ng of ziprasidone are | ower than those
observed after oral dosing for two reasons. First,
admi nistration by the IMroute avoids the first-pass hepatic
extraction of ziprasidone that is responsible for the
generation of nmetabolites followi ng oral adm nistration

Second, the doses of ziprasi done recommended for
admi nistration by the IMroute are |ower than those
admi nistered by the oral route leading to an overall | ower
exposure to nmetabolites.

[Slide.]

I will now describe the rationale for the design
of the efficacy studies and review the efficacy results.
The pivotal studies are studies 126 and 125 which are both
doubl e-blind inpatient studies conducted in the U S.

[Slide.]

It has been over two decades since a short-acting
i ntramuscul ar anti psychotic formul ati on has been approved in
the U S. and so it is appropriate to consider the chall enges
unique to this area of clinical research

The clinical challenge is to inprove the treatnent
of agitated behavior. The research challenges are twofold.
First, the appropriate patient popul ation nust be identified
and, second, the effect on agitated behavior nust be
reliably neasured.

Zi prasi done has a denonstrated antipsychotic
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effect and it is preferable to initiate antipsychotic
therapy as early as possible. However, an antipsychotic
effect is not likely to emerge within mnutes to hours of
starting treatnent. Furthernore, a thorough assessnent of
the psychotic illness would be difficult to acconplish
repeatedly over the first few hours of treatnment, a critica
time period in the setting of acute agitation.

[Slide.]

This slide summarizes the history of the
devel opnent of I M ziprasidone. There were iterative
di scussions and revi ew of plans with the FDA and externa
experts. Consequently, the clinical-trial program was
designed to focus on the agitated behavior that is often
exhi bited by acutely psychotic patients.

The phase Il programwas initiated in 1996 and
the NDA filed in 1997. Based on the IMfornulation being
i nextricably linked to the oral formulation, a not-approved
letter was received in 1998.

As the committee is aware, and as Dr. Laughren
menti oned, the oral fornulation was reviewed in July of |ast
year and has subsequently been approved. Discussions with
the FDA regarding agitation were held last year cul mnating
in the review today of I M ziprasidone.

I will now describe the patient popul ation

identified for entry into the pivotal IM ziprasidone
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st udi es.

[Slide.]

All patients entering into studies 125 and 126
wer e di agnosed using DSM IV as having one of the psychotic
di sorders listed on this slide. An antipsychotic effect had
been demonstrated with the oral formulation and it was
anticipated that the IMformrulation would be beneficial in
reduci ng agitated behavior in patients with psychosis.

It was intended that patients would be
transitioned to oral therapy as soon as possible, hence the
di agnoses of the patients entering into the I M ziprasidone
studi es were consistent with those of the oral protocols.

[Slide.]

To help identify a patient popul ati on appropriate
for enrollnment into the IMefficacy studies, the ora
zi prasi done dat abase was exam ned. The aimwas to enrol
patients into the pivotal |Mstudies who were acutely
agitated at baseline yet well enough to provide inforned
consent .

The positive and negative syndronme scale agitation
items of hostility, excitenment, anxiety and tension were
exam ned in the baseline scores of patients entered into two
short-term fi xed-dose pl acebo-controlled studies with ora
zi prasi done.

Entry criteria for those trials specified that the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

19
patient require hospitalization for the treatnment of acute
exacerbation of schizophrenia or schizoaffective disorder
Chronically hospitalized patients were excluded. This slide
shows the distribution of the baseline scores in these ora
zi prasi done studies for the PANSS agitation itens revealing
a medi an score of 11.

[Slide.]

This medi an score fromthe oral studies was used
to establish a |l ower bound for the entry criteria into the
I M pivotal studies. Thus, the eligibility criteria
definitions were that the patient had to score greater than
or equal to 3 on three of the four PANSS agitation itens
which insured that the | ower boundary for entry into the IM
pi votal studies was 10.

It should al so be enphasized that all patients who
were randoni zed into these two pivotal trials had to be
judged by the responsible clinician to have a degree of
agi tated behavior that would be appropriately treated with
I M t her apy.

Patients had to be aged 18 years or ol der and had
to be conpetent and able to provide inforned consent to
participate in the studies.

[Slide.]

This slide displays the distributions of the nean

baseline scores for the PANSS agitation items for both the
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oral studies, shown in blue, as well as for the two pivota
i ntramuscul ar studies shown in red. The patients enrolled
into the intramuscul ar studi es had hi gher nedi an basel i ne
PANSS agitation item scores with a corresponding shift in
the distribution of scores towards higher val ues.

In fact, the nmedian score of patients random zed
into the pivotal IMtrials was 14.

[Slide.]

Two primary efficacy assessnents to capture
treatment effects on behavior were utilized in the two
pivotal | M ziprasidone studies. One paraneter was the
behavi oral activity scale, or BARS. The BARS was neasured
at 15-mnute intervals during the first hour post-injection,
then at 90 minutes, two hours, then hourly until six hours
post-injection.

The BARS was devel oped for use in the IM
zi prasidone studies in 1996. It was published in the
Journal of European Psychiatry in 1998 and presented at APA
in May of the sanme year

[Slide.]

The BARS was devel oped to provi de an observati ona
rating of behavior that reflects the inmediate clinica
status of the patient. It was designed to be quick to
adm ni ster allow ng frequent assessnments. It is

noni ntrusi ve and does not require a patient interview
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It was anticipated that the BARS woul d capture the
effect of I M ziprasidone on agitated behavi or that was
likely to be apparent within a few m nutes of
admi ni stration.

[Slide.]

The BARS descri bes seven levels of activity
ranging from1, difficult or unable to rouse to 7, violence
requiring restraints. The activities initens 5 and 6 could
be verbal or physical. The patient is scored based on his
or her behavior at the tinme of exam nation.

The validation of the BARS is described in
appendix 1 of the briefing document. The data indicate that
the seven-point bars is a reliable and valid neasure of
activity levels in patients with psychosis and that it
provi des clinically meaningful information.

Excellent inter- and intra-rater reliability
i ndicate that the BARS can be admi nistered reliably by
trained raters.

[Slide.]

The other primary efficacy neasure was the
clinical global inpression of severity, or CAS, a neasure
conplenmentary to the BARS and nore global in nature. The
i nvestigators were instructed to rate the CA S based on the
patient's behavior, specifically the severity of agitation

This was nmeasured at four hours after the first injection
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and at the study endpoint.

I will now describe study 126

[Slide.]

Study 126 was a randomi zed doubl e-blind one-day
pi votal efficacy study. 79 patients were random zed to
receive initial doses of either 2 mlligrans or
20 milligrans | M ziprasidone with a total of up to four
i njections at the sanme dose.

Successi ve doses were admini stered at |east four
hours apart. The investigator could choose not to
admi ni ster any further injections to the patient or to
admi ni ster injections |ess frequently, dependi ng upon
clinical judgment.

Because the study was intended to assess acute
behavi oral changes rather than | ong-term antipsychotic
effect, the duration of treatnment was limted to one day.

It was anticipated that the 2-mlligram dose was likely to
have sone therapeutic effect. However, it was al so
anticipated that the treatnent effect would be dose-rel ated
permtting a valid denpnstration of efficacy.

The primary efficacy assessnents were the BARS at
four hours and the CG S at four hours and last tinme points.
The primary and secondary efficacy variables are outlined on
page 33 of your briefing docunment.

[Slide.]
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This slide summarizes the patient's baseline
characteristics. The nean baseline PANSS agitation item
scores were 14.3 and 14.9. The mpjority of the patients
were men with a nmean age of about 40 years made up
predom nantly of patients with schizophrenia or
schi zoaffective di sorder

[Slide.]

This graph is identical to figure 4, page 34, in
your briefing document and it displays the mean BARS scores
after the first injection for all patients at the observed
time points. The tinme after first injection is given the
I ong horizontal axis and the nmean BARS scores are along the
vertical axis.

The primary tinme point for the BARS in study 126

is four hours, the first tinme at which patients could

receive a second dose. The blue line is the 2-mlligram
group. The yellow line is the 20-nilligram group
For the 20-m | ligram group, the nean BARS scores

decreased from a baseline score of approximately 5 to 2.8 at
four hours. The 2-milligram group was associated with a
smal | er decrease in the BARS scores to 3.8 at the sanme tinme
point. The difference between the groups first reached
statistical significance at 30 m nutes and significance was
sust ai ned t hroughout the four-hour tine period.

However, for the primary efficacy analysis, the
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nost appropriate test was not a conparison between groups at
a single time point but the treatnment effect observed
t hroughout the four-hour tine interval. Accordingly, it was
prospectively defined in both the efficacy protocols to use
the area under the curve, or AUC, of the BARS over tine as a
primary outcome measure.

[Slide.]

To illustrate how the BARS AUC was cal cul at ed,
let's ook at this graph of BARS scores over four hours as
di spl ayi ng the hypothetical results for one patient
following his first injection. The shaded area under the
line represents the AUC for that particular patient. |f
this patient had entered with a baseline BARS of 5 and his
score had remained at 5 for every tinme point out to four
hours, the AUC of the BARS woul d have been 20.

As you can see, for this hypothetical patient,
since the BARS scores declined to values |less than 5, the
AUC of the BARS is less than 20 and is actually 12.

[Slide.]

This table summarizes the results for the prinmary
ef ficacy variables for study 126 and can al so be found in
tabl e 12, page 35, of your briefing docunment. The
di fference between the nean AUC BARS scores for the zero to
four-hour tine period in the 20-milligramgroup and in the

2-mlligram group were significant.
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The CG S results are displayed on the next slide.

[Slide.]

This slide shows the nmean change from baseline in
CG severity at hour 4 and at final assessment for both
dosi ng groups. The nean CG severity scores at baseline
were 4.7 and 4.6 in the 2-mlligramand 20-mlligram groups,
respectively, with a score of 4 representing noderate and 5
mar ked severity of illness based on the |evel of agitation.

The differences between the treatnent groups at
both the 4-hour and the final assessnent tinme points were
again significant. Hence the results of study 126
denmonstrated the efficacy of 20 milligranms | M ziprasidone in
all the primary efficacy nmeasures.

[Slide.]

To provide nore information on the onset-of -
treatment effect, a Kaplan-Meier analysis of time-to-first-
response was perforned. This graph shows the proportion of
pati ents who achi eved a two-point reduction in BARS scores
following their first injection in study 126 up to the 4-
hour tine point.

50 percent of patients achieved this prospectively
defined response within one hour of receiving a 20-nilligram
dose. Further information regarding the onset of response
can be obtained by |Iooking at the percent of responders at

each tine point which is presented on the next slide.
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[Slide.]

Usi ng the sanme definition of response, this graph
di spl ays the percent of responders in each group at each
time point. The 90-minute tine point was prospectively
identified as a primary conparison between groups. However,
as shown on this slide, statistically significant
differences in the proportion of responders favored the 20-
mlligramdose group as early as 45 m nutes or 0.75 hours
and at each subsequent tinme point to four hours.

I will now describe study 125

[Slide.]

Study 125 was very simlar in design to study 126.
117 patients were randoni zed and received an initial dose of
either 2 milligrams or 20 mlligrans of |IM ziprasidone.
Successive injections of the same dose of | M ziprasidone
were adm nistered at | east two hours apart.

The investigator could choose not to adninister
any further injections to the patient or to adm nister
i njections |ess frequently dependi ng upon clinical judgnent.
A maxi nrum of four doses per patient was allowed during the
24- hour treatnment period.

The study duration was one day, as in study 126.
The primary efficacy assessnents were the BARS at two hours
and the CG severity at four hours and last time point. The

pri mary and secondary efficacy variables are outlined on
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page 33 of your briefing docunment.

[Slide.]

The patient population entered into this pivotal
study was simlar to that entered into study 126. The nean
basel i ne PANSS agitation-item scores were 14.9 and 15. The
majority of the patients were nen with a nmean age of about
40 years made up predoninantly of patients with
schi zophreni a or schizoaffective di sorder

[Slide.]

This graph mirrors the earlier one presented for
study 126 and is identical to figure 5, page 36, in your
briefing docunent. It displays the nean BARS after the
first injection for all patients at the observed tine
points. The tine post-first-injection is given along the
hori zontal axis, the nean BARS al ong the vertical axis.

The primary tinme point for the BARS in study 125

is two hours, the first tinme at which patients could receive

a second dose. The blue line is the 2-mlligramgroup. The
green line is the 10-m I ligram group
For the 10-mlligram | M ziprasidone patients, the

nmean BARS scores decreased from approxi mately 4.8 at
baseline to about 3.2 at two hours after the first
injection. The 2-mlligram dose was associated with a
smal | er decrease in the BARS scores from approximtely 4.7

at baseline to 3.9 at two hours.
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The difference between the groups was
statistically significant at 15 minutes and then, again, at
t he one-hour and subsequent time points. As described for
study 126, it was prospectively defined that the AUC of the
BARS over tinme was a primary outcone neasure

[Slide.]

This table provides the results for the prinmary
ef ficacy variables for study 125 and can al so be found in
tabl e 14, page 37, of your briefing docunment.

The difference between groups in the AUC of BARS
scores for the zero to two-hour tinme period foll ow ng the
first injection was highly significant. The CA S results at
the four-hour and the last tine point were not significant.

[Slide.]

This slides shows the nean change from baseline in
the CA S at hour 4 and at final assessnment for both dosing
groups. The nean CG severity baseline scores were 4.4 and
4.2 in the 2-milligramand 10 m|ligram groups respectively.
In this study, second injections were permitted prior to the
four-hour tinme point. The differences between the treatnent
groups were not significant at either tinme point.

[Slide.]

Further information on the onset-of-treatnment
effect is provided by |looking at the time to first response.

Thi s graph presents the results of Kaplan-Meier anal ysis of
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time-to-first-response in all patients over zero to two
hours for study 125.

In this analysis, patients given the 10-mlligram
dose reach response criterion--i.e., a two-point decrease
frombaseline in BARS--in significantly less tine than those
given the 2-mlligram dose. 50 percent of patients
responded within two hours of receiving a 10-m|ligram dose.

This difference between treatnent groups is
apparent in a display of the percent of responders at each
time point which is presented on the next slide.

[Slide.]

As stated earlier, a decrease of at |east two
poi nts on the BARS was prospectively defined as a clinically
meani ngful i nprovenent or response. As shown on this slide,
statistically significant differences in the proportion of
responders favored the 10-mlligram dose group as early as
30 minutes or 0.5 hours and at each subsequent tine point to
two hours.

[Slide.]

The pivotal studies were deliberately designed to
be identical except for the dose reginmen so that their
result could be conpared. To provide further information on
whet her a dose-response relationship was seen in the
findings across the two studies, the BARS results and the

percent of responders were exam ned.
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This slide displays the nmean BARS scores after the
first injection for all patients in studies 125 and 126.

The tinme after first injection is given along the horizonta
axis and the nmean BARS scores along the vertical axis.

Results are given up to the primary tine points in
each study; i.e., two hours and four hours for study 125 and
126 respectively. The two blue lines are the 2-mlligram
dose groups in each study. The green line is the 10-
mlligramgroup in study 125 and the yellow line is the 20-
mlligramgroup in study 126.

The 10-mlligramand 20-nilligramdoses result in
| arger decreases in the BARS scores from baseline than the
2-mlligram groups of each study. The 20-nmilligram dose has
a greater effect than the 10-mlligram dose. This presence
of a dose response is supported by the responder analysis
di spl ayed on the next slide.

[Slide.]

This slide displays the percent of responders at
90 minutes after the first injection by dosing group. The
responders are plotted along the vertical axis and the
zi prasidone dose in mlligrans along the horizontal axis.
The percent of responders was determ ned by using the
prospectively defined definition of response as a decrease
of two points or nmore in the BARS from basel i ne.

The tinme point of 90 m nutes was prospectively
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defined in the protocols as the tine point at which to
conpare the responders. These results suggests a dose-
response rel ationship for | M ziprasidone.

[Slide.]

At yesterday's neeting, we heard questions on the
nunber of patients requiring only one injection. This slide
shows the percent of patients receiving one injection only
in studies 125 and 126. 24 percent and 37 percent of
patients in the 2-mlligramand 10-m | ligram groups,

respectively, in study 125, were administered one injection

only. 26 percent and 41 percent of the 2-mlligramand 20-
mlligram patients, respectively, received one injection
only in 126.

[Slide.]

Overall, therefore, the efficacy of ziprasidone IM

has been denobnstrated in two doubl e-blind parallel group
trials. Ziprasidone is effective in the treatnment of
agi tated behavi or as evidenced by a reduction in BARS
scores. These results denobnstrate an onset as early as
30 minutes as well as a dose-related effect.

The effectiveness of the 20-mi|ligram dose on
agi tated behavi or was al so denonstrated by inprovenent in
the CG S results. The data derived from studies 125 and
126, taken together, provide robust evidence of the ability

of IMziprasidone to calm in a dose-rel ated manner
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agitated psychotic patients.

I will now review the findings from study 306

[Slide.]

Study 306 was designed to provide informtion on
how I M zi prasi done woul d be used in clinical practice and to
conpare the properties of ziprasidone with haloperidol. The
feasibility of conducting a double-blind flexible dose

conparative study was explored. However, investigators were

not confortable with random zing acutely ill patients to
treatment with 2.5 mlligrans of hal operidol, a dose with
t he equi val ent volunme of 10 milligrans ziprasi done.

Thus, the flexible dose design led to the 306
study being open label. Patients required hospitalization
for acute psychosis and received IMdosing for up to three
days depending on clinical need followed by four days of
oral therapy.

90 patients were randoni zed to receive ziprasidone
and 42 to receive haloperidol. A nunber of safety and
ef fi cacy assessnments were perforned. Efficacy assessnents
i ncluded the brief psychiatric rating scale, BPRS, and the
CA S. The BARS was not used in this study which was
conduct ed outside of the U S

I will now describe the patients entered into
study 306.

[Slide.]
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The denographi cs of the patient popul ation entered
into study 306 were simlar to those entering into the other
I M zi prasidone studies. The ngjority of the patients were
men with nean ages in the early to md-thirties. The nean
basel i ne BPRS scores were 45.9 and 47.5 in the ziprasidone
and hal operi dol groups, respectively.

[Slide.]

This table shows the nmean doses in nilligrans per
day and the nunmber of injections per day in the two
treatment groups. In this trial, the nost frequently
admi ni stered dose of I M ziprasidone 10 mlligrans. Only 18,
or 20 percent, of the 90 patients required even one 20-
mlligram dose of ziprasidone.

The dose adninistered was effective, as can be
seen on the next slide.

[Slide.]

This slide displays the nmean changes from basel i ne
in the BPRS totals for the two treatnent groups for day 1,
last IMand |last oral time points. As nentioned earlier
the nmean baseline BPRS totals were 46 and 47. Acknow edgi ng
the limtations of an open-I|abel design, this data shows
that the nmean change in BPRS in patients treated with IM
zi prasidone was significantly greater than those treated
wi th | M hal operi dol

A full summary of the efficacy outconmes in study
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306 is provided in table 16, page 42, of your briefing
document .

[Slide.]

Overall, the efficacy results from studies 125 and
126 as well as the data from 306 support the wording in the
I ndi cations section of the proposed |abeling which is
presented on this slide. The data support the use of
zi prasidone intramuscul ar for the acute control of agitated

behavior in patients with schizophrenia and schi zoaf fective

di sorder.

[Slide.]

I would now like to introduce Dr. Edmund Harrigan
who will review the data on the safety and tolerability of

I M zi prasi done.
Safety Data

DR. HARRI GAN: Thank you, Dr. Swift. Good norning
to menbers of the comittee.

[Slide.]

The di scussion of safety data will follow the
order shown on this slide, considering first the
di scontinuations fromclinical trials, then the adverse
events and, finally, reviewi ng the el ectrocardi ographic
dat a.

[Slide.]

First an overview of the database. Nine clinica



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35
trials were included in the NDA for | M ziprasidone enrolling
a total of 671 patients. 523 of these were treated with
zi prasi done, 142 hal operidol and 6 placebo. There were two
phase-11 studies. Study 046 was a multiple dose clinica
pharmacol ogy trial which was conducted in otherw se healthy
patients with schizophrenia.

Study 120 was a phase-I1 open dose-ranging trial
There were four phase Il studies. Three were conducted in
the U.S. including the two pivotal double-blind trials which
are considered pivotal for efficacy, the 125 and 126 and
one open-| abel comparative safety trial, study 121. An
addi ti onal open-1|abel study, 306, which was just described,
was perfornmed outside the U. S. and provi des support safety
and efficacy data.

Addi tionally, study 97001, which was not conpleted
intime for database cutoff, contributes baseline and post-
baseline data to the ECG tabl es which you have in your
bri efing docunent.

[Slide.]

This slide shows the overall picture for
di scontinuations from pivotal studies 125 and 126. The
conpletion rates range from approxi mately 92 to 97 percent
and four patients, overall, were discontinued because of
adverse events.

[Slide.]
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Here you see a listing of these four individua
cases. One clarification regarding the days-on-treatnent
colum. As you have heard, these were 24-hour studies.
However, sone patients, many patients, participated in the
trial during parts of two consecutive cal endar days and so
are recorded that way in the database.

Three of these events were reported as severe.
The first patient who had a past history of hypertension
experienced an increase in blood pressure after receiving a
single dose of 2 mlligrans. This elevation occurred
approxi mately seven hours after being treated with 2
mlligranms of ziprasidone.

The second patient had a past history of priapism
and experienced another recurrence one week after
di scontinuing ziprasidone. The |ast patient was
di scontinued from study 125 because of noderate disruptive
behavi or and severe agitation.

[Slide.]

This slide is table 21 on page 46 in your briefing
docunent and di spl ays adverse events occurring with a
frequency of at least 5 percent in any treatnment group
Sommol ence, headache, nausea and di zzi ness and the nopst
frequent adverse events in ziprasidone-treated patients and
appear related to dose.

Al of the adverse events represented on this
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table were mld or noderate in severity.

[Slide.]

Studi es 125 and 126 were twenty-four hours in
duration and many patients were treated with |l ess than the
maxi mum perm tted nunmber of four injections. However, it
was recogni zed that at |east sone patients may receive | M
treatment for nore than one day. Therefore, the safety and
tolerability of ziprasidone | M has been studied at doses up
to and beyond the linmt of the maxi mum reconmrended dose.

[Slide.]

This slide summarizes ziprasi done exposure within
the phase-II1\IIl IMtrials. Fewer than 20 percent of
patients in the | M database received less than 10 nmilligrans
per day of ziprasidone. Just over 30 percent of patients
received at |east the maxi mum recomended daily dose of
40 mlligranms and nost of those for three consecutive days.

In the briefing docunment you have been provi ded
safety information fromthe pool ed studies 125 and 126 and
i ndividually for studies 306 and 121. Because study 121
exam ned the safety of the highest doses per day, given for
the |l ongest duration, the remai nder of this presentation
will focus on the findings of that study.

[Slide.]

Study 121 was a seven-day parallel group clinica

trial in which patients were random zed to receive one of
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three fixed doses of ziprasidone |IM adm nistered as
5 mlligrams every two hours, 10 milligrams every two hours
or 20 mlligranms every four hours, or a flexible-dose
hal operi dol I M

In the high-dose group, an initial dose of
10 milligrans was adm nistered on the first day of
treatment. Patients received intranmuscul ar treatment for
three days followed by oral dosing with the same drug for a
further four days. 69, 71 and 66 zi prasidone patients were
random zed to doses of 20, 40 or 80 nilligrans per day,
respectively and 100 patients received fl exibl e-dose
hal operi dol

The majority of hal operidol-treated patients
received two injections per day and the nean total daily
dose of hal operidol was 11 mlligrams.

[Slide.]

This slide provides an overview of the patient
popul ation enrolled into study 121. The nmgjority of the
patients were male with a nmean age of approximtely 40 years
with a diagnosis of schizophrenia or schizoaffective
di sorder in approximately 80 to 90 percent. This study was
designed to enroll clinically stable patient volunteers who
woul d be conpliant with receiving three days of
i ntramuscul ar dosi ng.

Mean basel i ne BPRS scores ranged from
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approximately 36 to 38. In contrast, you nmay recall that in
study 306, the nean BPRS scores at baseline ranged from 46
to 48.

[Slide.]

This slide shows the overall picture for
di scontinuations from study 121 during the | M dosing period.
There were relatively few di scontinuations and over
85 percent of patients in each treatnent group conpleted the
i ntramuscul ar treatnent period.

[Slide.]

This table provides further information on
pati ents who were discontinued for adverse events during the
| M dosi ng period of study 121. There was no event
responsi bl e for nore than one di scontinuation and all of
these events resolved. The only severe adverse event on
this list leading to discontinuation was mgraine in a
patient with a prior history of m graine who was treated and
responded to subcutaneous sumatri ptan.

[Slide.]

This slide contains the sanme information as
supplied in table 22 in the briefing docunent but the
threshol d occurrence is cut for this slide at 10 percent
i nstead of 5 percent as in your briefing document. The npst
comon adverse events occurring with ziprasi done treatnent

wer e nausea, di zziness, headache and i nsommia. The nost
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comon adverse events occurring with hal operidol treatnent
wer e akat hi sia, dystonia, extrapyran dal synptons and
hypertoni a.

The vast mmjority of treatnent-enmergent adverse
events reported in the ziprasidone and the hal operido
groups were mld or noderate in severity. Again, this was
in study 121 with four doses per day for three consecutive
days.

[Slide.]

In addition to collection of reported adverse
events, the Sinpson-Angus and Barnes Akathisia Scal es were
used to exam ne the potential for ziprasidone to cause or
exacer bate extrapyram dal synptons. Focussing still on
study 121, in which patients were adm nistered up to
80 nmilligranms daily for three days, scores on these rating
scal es suggest a clear distinction between ziprasi done and
hal operi dol which was adm ni stered, again, at a nean dose of
11 mlligrans per day.

[Slide.]

There was sone di scussi on yesterday concerning the
effect of an IMtreatnment on bl ood pressure and heart rate.
In study 121, bl ood-pressure neasurenents were taken in
sitting and standi ng positions just before the
admi ni stration of each dose and again at 30 and 60 ninutes

after each dose.
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Over 10,000 nmeasure of bl ood pressure were taken
in ziprasidone-treated patients in that study. This slide
di spl ays the nmean postural change--that is, the change which
occurred after maintaining a standing position for two
m nutes--for each treatnment group on the first day of
treatment.

As you can see, at baseline, there was a small
nmean decrease in systolic and a snmaller increase in
di astolic pressure again at baseline on changing fromthe
sitting to the standing position. There is no evidence with
zi prasi done dosing that ziprasidone had a nmeani ngful effect
on postural bl ood-pressure change.

[Slide.]

Simlarly, heart rate increases sonewhat on
standing in patients at baseline. You see increases of five
to seven beats in the four treatnment groups at baseline.
This increase is enhanced by two to five beats per nminute in
the zi prasidone groups. The hal operi dol group shows no
postural change in heart rate.

The magni tude of the increase is sinmlar to that
whi ch was neasured for ziprasidone in study 054 after two
weeks of oral dosing and is |less than was neasured with the
ot her atypical agents in that study, particularly ol anzapine
with six beats per mnute, risperidone nine, and queti apine,

el even beats per minute. That is consistent with the
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pharmacol ogy that Dr. Swift showed earlier with the pie
charts.

[Slide.]

Finally, we will consider the effect of
zi prasi done on the ECG.

[Slide.]

The oral fornulation, as has been nentioned, has
been approved based on clinical and el ectrocardi ographic
data which we reviewed here in July. Just to recap and to
update that data, the QTc effect of ziprasidone has been
closely exam ned. The effect is well characterized and
appears to be limted as a function of its pharnmacol ogy and
the stability of its metabolism

In the now 2005 patients years of exposure to
zi prasi done, there have been no cases of torsade and no
evi dence of increased risk of arrhythm a-related clinica
events.

[Slide.]

Some of the confidence that the effect of
zi prasidone is well understood derives from an exam nation
of the concentration effect relationship between ziprasidone
and QTc. This figure is included in the ziprasidone IM
briefing docunent. It was in the ziprasidone oral briefing
docunent. It presents changing QTc on the vertical axis and

zi prasi done concentration on the horizontal axis for 2435
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data points each representing a QIfc neasure whi ch was taken
Wit hin one hour of a ziprasidone |evel.

These data, again, are fromthe oral ziprasidone
program The concentration axis is truncated at 400 ng/m .
In this dataset, there were nine patients who had a
zi prasi done concentration above 400 ng/m . The QTc val ues
for these nine patients are annotated on the vertical axis
so that the individual with 955 ng/m had a QTc change of
2 mlliseconds.

The patients represented on this slide were
treated with a fairly wi de dose range of oral ziprasidone.
You recall fromthe conparative ECG trial, study 054, that
patients treated with the highest reconmended dose of
zi prasidone of 160 milligrans, or 80 mlligrans tw ce daily,
experienced a nmean QIfc change at Cnax of approxi mately
16 milliseconds.

In the next slide, we return to our popul ation
phar macoki neti ¢ database fromoral phase II\IIll trials to
exam ne the range of concentrations neasured at Chax in
patients receiving daily doses at the top of the dose range.

[Slide.]

In the oral databases, 595 measurenents at
expected Trmax are avail able from patients who were being
treated at the upper end of the oral dose range. |In the

i ntranmuscul ar dat abase, over 1000 serum neasurenments of
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zi prasi done have been obtained during the first two hours
following the adnministration of an intranmuscul ar dose.

As indicated on this slide, 644 of those followed
doses of 10 milligrans or 20 milligrams. These are
di spl ayed on the next slide.

[Slide.]

This slide displays the concentrations neasured
near Tmax in patients receiving the highest oral doses of
zi prasidone. Below this are shown simlar distribution
pl ots of ziprasidone concentration nmeasured during the first
two hours followi ng an intramuscul ar dose of 20 m|ligrans
or 10 milligrams. The dense dots, the dense pink dots, mark
the nmedi an. The box encl oses 50 percent of the data and the
brackets bound approximately 99 percent of the data points.

As you can see, the concentrations observed near
Tmax with the intranuscul ar formulation are in the sanme
range as those observed near Tnmax with the oral fornulation.

[Slide.]

As Dr. Swift noted very early in this
presentation, the Chnax occurs nore quickly follow ng
i ntramuscul ar admi nistration than follow ng ora
admi nistration. It is reasonable to ask whether the rate of
rise or ziprasidone concentration significantly alters the

concentration effect relationship between ziprasi done and

QrTc.
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On this slide are plotted the QIfc changes measured
during the first six hours following 113 intranmuscul ar doses
of ziprasidone, 5, 10 and 20 milligrans, and fourteen
i ntramuscul ar doses of hal operi dol

Vi sual inspection, particularly of QIc changes
during these first two hours, reveals a fairly broad scatter
of increases and decreases. Looking for a trend across
time, values were grouped in two-hour intervals and averages
det erm ned as shown on this slide.

[Slide.]

This table displays nean QTc change from baseline
with 95 percent confidence intervals for tracings grouped
into bins of zero to two hours, two to four hours, and four

to six hours.

For ziprasidone IM5, 10 and 2-nmilligram doses, a
mean change of 0.4, 0.9 and 6.4 nmilliseconds were neasured
conpared to a nean change of 5 milliseconds follow ng

hal operi dol during the first two hours of dosing.
Consi deration of the 95 percent confidence intervals suggest
that the effect of ziprasidone on the ECG following IM
adm nistration is simlar to the effect of ziprasidone on
the ECG during oral administration as neasured in study 054.
[Slide.]
This table, which is included in your briefing

docunent, confirnms that there were no QIc nmeasurenents of
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500 milliseconds or greater and no excess of QTc
nmeasurenents crossing change thresholds in the ziprasidone
group conpared to the hal operidol group

[Slide.]

Overall, therefore, ziprasidone concentrations
observed in the intramuscular programlie within the range
observed followi ng oral dosing. The effect of ziprasidone
on the ECG followi ng i ntranuscul ar adm ni strati on appears
simlar to the effect neasured during oral admnistration.

[Slide.]

To conclude, ziprasidone IMis an effective
treatment for agitated behavior in patients with
schi zophreni a and schi zoaffective disorder at doses of 10
mlligranms and 20 mlligrams. The safety and tolerability
of ziprasidone I M have been exam ned over three consecutive
days at doses in excess of the maxi mum recomrended.

Zi prasi done appears to offer tolerability
advant ages over hal operidol IMand represents a potentially
i mportant treatnent option for these patients.

Thank you.

DR. TAMM NGA: Thank you very nuch, Doctor Swi ft
and Dr. Harrigan for the presentation.

Commi tt ee Di scussion
The di scussion of this drug is open to the

committee. | would suggest that we first begin with any
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guestions that we have either for the efficacy database or
the safety database fromDr. Swift and Dr. Harrigan

I will start with an initial question for Dr.
Swift. In the 125 and 126 pivotal studies, although you had
70 percent nen, you did have 30 percent wonmen. Did you
anal yze for any gender differences?

DR. SWFT: Yes; we did. | can show you those
results. We |ooked at those and they didn't reveal a
di fference between the all patients and the femal e patients.
Can | have slide 352, please?

[Slide.]

This shows the AUC of the BARS scores for patients
entered into study 125 with the all patients on the left.
I"'msorry; this is the wong slide. This is race--to answer
your next question.

Slide 354, please.

[Slide.]

This slide shows all patients on the left, nmale
patients in the mddle and femal e patients on the right for
the 2-mlligramand ten-nilligram groups respectively for
the AUC of the BARS.

DR. TAMM NGA: When you anal yze the 2-nmilligram
dose overall, did you analyze that statistically to see if
there was any significant change from baseline for just the

2-mlligram dose?
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DR. SWFT: Yes; we did, and there is a treatment
di fference.

DR. TAMM NGA: Dr. Katz?

DR. KATZ: You showed a slide which displayed the
di stribution of ziprasidone serumconcentrations, oral
versus I|M And you showed that the nmean for the 20-
mlligramwas about 200. Was that single-dose data?

DR. SWFT: Yes; it was.

DR. LAUGHREN: | think you had said earlier that,
with repeat | M dosing, the Craxes are in the range of 350 to
400.

DR. SWFT: Yes.

DR. KATZ: Was that with the 20-m|1igramrepeat
dose?

DR. SWFT: Yes; it was.

DR. KATZ: So that is the maxi numrepeat dose and
that is the Cmax.

DR. SWFT: Yes.

DR. KATZ: What is the extent of experience with
| ooking at QT at plasma concentrations around 400, either
with the oral or--the graph you showed of the oral, the one
that we had seen before, has very few data points after 400.
| think, in fact, you said it was truncated at 400.

So | am wondering what is the experience at those

plasma | evels with regard to QI?
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DR. HARRI GAN: Mat ching concentration to QTc in
the | M database was--we don't have the depth of data. It
was nore difficult with the IMthan with oral. The rapid
rise and fall of the concentration nmakes matching ECGto a
concentration nore challenging. One hour was a sufficient
range to match an oral concentration with an ECG

Wth the IM with the rapid rise and fall, one
hour didn't seem appropriate. Wat we can tell you is that,
for the slide that you did see in the main presentation,
nost of those patients, 15 out of those 17 patients who had
received 20 mlligrams who were shown on that slide, it was
their fourth dose of 20 mlIligrans.

So we don't have concentrations to match those ECG
dat apoints, but of the ECGs we showed you in those first six
hours follow ng dosing, nost of those were not after the
first dose or the second dose. The slight npjority were
after the fourth dose.

DR. KATZ: How many patients was that?

DR. HARRI GAN: There were 27 datapoints, ECG
datapoints during the first six hours follow ng
i ntramuscul ar admi nistration of a 20-m|ligram dose.

DR. KATZ: Right. How many patients was that? It
was 27 patients?

DR. HARRI GAN:  27.

DR. KATZ: Again, | recognize that you don't have
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a lot of data, QI data, at plasma levels at around 400 with
the | M experience. But | am asking how nmuch do you have
with the oral ?
DR. HARRI GAN: We coul d put that slide back up

fromthe main presentation.

[Slide.]
Here is the concentration axis here. It goes from
0 to 400 ng/m . You recall that 380 ng/m, | think, was the

hi ghest concentration experience in study 054. There are
ni ne individuals out here who had an ECG wi thin one hour of
a zi prasidone serum concentration which exceeded 400 ng/m,
t he hi ghest being 955 ng/m . Those are those QIc val ues.

DR. KATZ: Right, and the point | amtrying to
bring out is that, with 20 mlligrans repeat dose, you get
into plasm concentrations as far as Cmax at which we don't
really have very nuch experience--can't take nmuch confort
fromthe oral database because there are very few patients
who have reached those concentrations.

DR. HARRIGAN: | think with the oral database what
you are able to derive is a concentration effect
rel ati onship which really has to be projected out and is
consistent with the admttedly nore sparse data points in
excess of 400 ng/m .

DR. KATZ: Sparse is one word for it. It is

extrenely sparse would be another view. There were nine
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patients, | think you said. Wether or not one can
extrapol ate beyond basically the data is the question.

DR. TAMM NGA: In this oral database, is there an
increase in QI interval with dose--with plasma | evel; excuse
me?

DR. HARRIGAN: In the oral database? |If you
recall, in the oral database and the short-term fixed-dose
studi es, there were QIc changes of 4, 6 and approxi mately
10 milliseconds at 40, 60 and 80 BID, so up to 160 ng/day.
Then there was dose group of 200 ng/day with a nean change
of about 6 mlliseconds. That was the highest dose examn ned
in the oral.

DR. GRADY- VEELI KY: | was just curious if you guys
had the distribution of the baseline BARS in the patients.

DR. SWFT: W do. Actually, they are in table 1R
and 3R of the FDA briefing docunent that was handed out. It
tells you the percent of patients with baseline BARS scores
for both studies 126 and 125.

DR. GRADY-VELIKY: This could be in that as well,
but did you notice any difference in terns of response based
on initial BARS?

DR. SWFT: W showed a treatment effect in all
patients who were entered into the 125 and 126 study. W
have done an analysis where we split out the patients who

had a baseline BARS of 5 or greater, which | can show you.
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If you could put up slide No. 34, please.
[Slide.]
This is for study 126, all patients on the left

and those patients entered with a baseline BARS score of 5

or greater on the right. The 2-nmilligramgroup is the blue.
The yellow is the 20-mlligram group. As you can see,
significance is still seen in those patients with the higher

basel i ne BARS scores.

I will just show you the corresponding slide for
study 125 which is slide No. 33, please.

[Slide.]

As you can see, again, splitting out the subset
nore severely agitated patients did not affect the
signi ficance of the findings.

DR. RUDORFER: | notice that you conclude that the
drug is efficacious in schizophrenia and schizoaffective
di sorder patients. What happened to the bipolar disorder
pati ents?.

DR. SWFT: |If we could put up slide No. Al42.

[Slide.]

As Dr. Laughren nmentioned in his opening coments,
80 percent of patients enrolled had a di agnosis of
schi zophreni a or schizoaffective disorder. A further
10 percent had bipolar disorder. This slide shows the AUC

of the BARS by primary diagnosis for the zero to four-hour
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time points in study 126.

The bi pol ar patients can be seen here in both the
treatment groups.

The corresponding slide for 125, Al41, please.

[Slide.]

This shows a simlar pattern.

DR. RUDCRFER: So the nunber is too small, then
are you saying, to reach a conclusion?

DR. SWFT: The studies were open, as you saw in
the main presentation, to a variety of DSM IV di agnoses with
psychotic disorders. Since we had only enrolled 10 percent
of patients with bipolar disorder, where reconmendi ng
treatment was linmted to the indication for patients with
schi zophreni a or schizoaffective di sorder

DR. KATZ: Just to follow up on that, if | read it
correctly, in both of the studies there was a nom na
signi ficance between the 10 or 20 and the 2-mlligram even
for the bipolar, even though the nunbers are very small?

DR. SWFT: Yes; That's correct. | was just
trying not to read too much into it because the nunbers are
so small.

DR. TAMM NGA: Wuld you say a little nore, Dr.
Swi ft, about how you actually recruited patients to the
study. Did you recruit specifically schizophrenics and

schi zoaf fectives or, under the unbrella of psychosis, did
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you take all comers?

DR. SWFT: It was under the unbrella of psychosis
and taking all comers. | wll just put up the slide from
the main presentation, No. 17.

[Slide.]

This gives you the DSM |V di agnoses fromthose
patients entered.

DR. TAMM NGA: In order to get this variety of
peopl e, though, the way the protocol was witten, it was
written for agitation in psychotic disorders.

DR. SWFT: Yes; That's correct.

DR. TAMM NGA: These are the di agnoses that cane
to you. You didn't specifically go out |ooking for these
di agnoses?

DR. SWFT: These are the diagnoses that were
listed in the wording of the protocol saying that after a
pati ent had been judged by the investigator to be in need of
IMtreatnent, they had to have a DSM |V di aghosi s that net
one of these psychotic disorders listed on this slide.

DR. ORTIZ: Along this same |ine, in what kind of
setting was the study conducted? Energency roons?

I npatient units? Psychiatric energency roonf?

DR. SWFT: Both of the pivotal studies 125 and

126 were conducted in an inpatient setting. However, a

nunber of the patients were referred fromthe emergency
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room | don't have the breakdown of those numbers. So it
coul d be sonebody who was referred through the emergency
room It could be sonebody who was adnitted directly into
the inpatient psychiatry ward, depending on the energency-
roomfacilities at the hospital. O, occasionally, it was a
pati ent who was al ready an inpatient who becane acutely
agi t at ed.

DR. HAMER: Could we | ook at the baseline BARS
scores again for 125 and 126, if you have that conbined? |If
you don't have it conbi ned, either one or both of them

DR. SWFT: |If you give nme just as monment, we will
find the appropriate slide. Do we have it conbined? |
don't think we have the--we can certainly get that for you.

DR. HAMER: How about either one?

DR. SWFT: No; I'msorry. W didn't do the BARS
distribution at baseline. It is in your briefing docunment.

DR. HAMER: It is mny inpression that the three
extrenely agitated points on the agitated end of the BARS
scal e, you had very few patients at that end at baseline.

DR. SWFT: W had 90 percent of patients in study
126 and roughly 70 percent of patients in study 125 who had
a BARS of 5 or greater. | will just put up slide No. 23
fromthe main presentation.

[Slide.]

So the score of 5 was |evels of overt activity.
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We didn't exclude the patients with scores of 6 or 7 from
entering, however. But it is believed that this |evel of
BARS score probably reflects an inability of the patient to
provi de i nforned consent.

DR. HAMER: The words, "signs of overt activity
can be calnmed," strikes ne as not all that agitated. | am
wonderi ng about the extrapolation to nore agitated patients.

DR. SWFT: As you recall fromthe nmain
presentation, all of the patients entered into studies 125
and 126 had to be judged by the investigator to be in need
of IMtreatnment. They also had to neet, at screening and at
baseline, minimumentry criterion on the PANSS agitation
items. Also, as you saw earlier, |ooking at the
distribution of the PANSS agitation item scores, those
patients entering into the I M ziprasidone studies were nore
agitated than those patients entering into oral studies for
acutely ill patients.

We did also do a subset, though, of patients who
had hi gher PANSS agitation item scores at baseline which
can show you. What we did is we selected patients who
scored at least 4 on three of the four PANSS agitation
itens.

If we could put up slide No. A36, please.

[Slide.]

This shows the AUC of the BARS over zero to four
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hours for study 126 for all patients on the left and those
patients with the hi gher PANSS agitation item scores at
baseline. As you can see, the significance is maintained in
that nmore agitated patient popul ati on subset.

If you could put up slide 35, please.

[Slide.]

This is a correspondi ng display for study 126 and
al so denonstrates that, in the nore agitated patients,
significance is still maintained in that subset of patients.

DR. OREN: In addition to the nedication, were
there any incentives offered for patients to participate in
the study either in terms of offering them sonmething or not
giving them sonething if they would agree to participate?

DR. SWFT: |If you are referring to financia
incentives for 125 and 126, no. There were no financia
incentives for the patient to participate. However, they
did have the opportunity, in both of the studies, to enrol
in an open-| abel extension and to continue receiving
zi prasidone orally. Half of the patients in study 125 and
two-thirds of the patients in study 126 opted to enter this
open- | abel extension study.

DR. TAMM NGA: They didn't know at that tine,
however, whether it was a good deal or not to stay in the
study. Can you show us, Dr. Harrigan, a little bit nore

detail on the nmotor side-effect data conparing Hal dol and
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zi prasidone, particularly on dystonia itens, even nunber of
dystonic events?

DR. HARRI GAN: Let's | ook at B57.

[Slide.]

This is the incidence of adverse events during
i ntramuscul ar treatnent. This is, again, |ooking, now, at
the worst case for ziprasidone, or 80 mlligrams per day
admi nistered, 20 milligranms four tinmes a day, for three
consecutive days. As you have read in the briefing
docunent, the recomrended dose is 10 to 20 milligrans up to
four tinmes a day.

Looki ng even at that highest dose of ziprasidone,
the contrast can be seen down here in terms of novement
di sorders, particularly addressing your question, with
dystoni a, extrapyramn dal synptons, hypertonia and akat hisia
nore commnly experienced in the hal operidol group than in
the zi prasi done group

DR. TAMM NGA: What will be your recommended dose?

DR. HARRIGAN: 10 to 20 mlligrans, 10 mlligrams
admi nistered at |east--well, every two hours or
20 milligrans four hours apart--up to 40 mlligrans per day.

DR. TAMM NGA: Do you have the sanme data, then
for the 10 to 2-nilligram dose range?

DR. HARRI GAN: We have adverse events in 306.

Sl i de B83.
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[Slide.]

Looking first at the rating scales--this is study
306, so this is a study in which patients were agitated on
enroll ment into the study, underwent or experienced up to
three days of treatnment with intramuscul ar nedication with
either drug and then transitioned to oral

So, for the Sinmpson-Angus scale, you see a slight
decrease from baseline in the ziprasi done group and a
not abl e i ncrease in the hal operidol group. The same pattern
of findings for the Barnes Akat hisia.

If we could | ook at slide B74.

[Slide.]

This is alittle bit nmore conplex slide. What we
are showi ng you here are the adverse events during the
i ntramuscul ar treatnent period, in the colum on the |eft
for ziprasidone, conpared to the columm on the left, here,
for haloperidol. Then we continued to collect adverse-event
data, of course, in the oral treatnment period which
conpl eted the seven-day treatnment period of the protocol

Again, particularly to your questions, during
i ntramuscul ar treatnent, there was a 7 percent incidence of
dystonia in haloperidol, 1 percent for ziprasidone. Two
patients of 90 experienced some akathisia with ziprasidone.
There was 7 percent, or three patients, with hypertonia,

tremor and then extrapyram dal synptons nost commonly coded
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as rigidity or Parkinsonismin the hal operidol IMtreatnent
group.

The contrast persists in the oral treatnent period
as well between ziprasidone and hal operi dol

DR. GRUNDMAN: Were there any differences in the
tolerability based on age?

DR. HARRI GAN: Let's |look at slide B62.

[Slide.]

The nunber of patients over age 65 was very snall.
We cut this database as the FDA reviewer did at age 55, or
as was done in our integrated sunmary for safety. So here
is alisting of the adverse events, the incidence greater
than 5 percent in all patients treated with | M zi prasi done
in the patient cohort, overall, and in patients | ess than
age 55 and in the 45 patients over age 55.

Somewhat | ess headache and somol ence, slightly
hi gher incidence of dizziness. No other real notable
di fferences.

DR. TAMM NGA: Dr. Mal one?

DR. MALONE: | can't recall, were there any
concurrent nedications, or what medications were the
patients taking right before entry including--do you know if
they were on anti-EPS nedicines and if they continued on
t hen®?

DR. HARRI GAN: Let's look at B92. Yes; they were.
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Actually, let's | ook at B91

[Slide.]

This give you an idea in study 121 of the
benztropi ne usage at baseline in the four treatnment groups,
hal operidol in red and the three ziprasi done treatnent
groups. It is roughly 20 to 30, 35 percent of patients at
basel i ne were receiving benztropine.

During the course of the treatnent, the
distinction, again, in terns of extrapyram dal synptons, for
t he hal operi dol group conpared to all three doses of
zi prasi done.

DR. MALONE: WAs benztropi ne stopped during the
study period?

DR. HARRI GAN: Benztropi ne was conti nued PRN
during the treatnment period so that the investigators were
all owed to adnini ster benztropine for the treatnent of
extrapyrani dal synptonms. There wasn't a standing daily dose
for benztropine.

DR. MALONE: Did the subjects enter the study on
anti psychotic already that was stopped or continued or when
was the | ast dosage for antipsychotic before the study?f

DR. HARRI GAN: In study 121, the screening to
baseline period was one to two days. And this reflects,
really, screening at the time of the beginning of the

screeni ng period.
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DR. MALONE: | guess what | amtrying to figure
out is if there were patients on antipsychotics and anti - EPS
medi ci nes and then the anti-EPS nedi ci ne was stopped, which
could have its own rate of EPS apart fromthe study drugs.
For instance, if soneone was on hal operidol and benztropi ne
and then you stopped the benztropine before they entered the
study, they m ght have EPS just comi ng off the benztropine.

DR. HARRI GAN: There is no enforced
di sconti nuati on of benztropine. So, by protocol
benztropi ne was not stopped. Benztropine was permtted to
continue and investigators would treat the extrapyram da
synptons that were being experienced by the patients
percei ved by the investigators, as needed.

So extrapyram dal synptons, if they had persisted,
woul d have been treated with benztropine.

DR. MALONE: Was there forced stopping of any
ot her standi ng nmedications |ike other antipsychotic
treatment or any other treatnents?

DR. SWFT: Oher antipsychotic nedications were
st opped prior to randonization into the study.

DR. TAMM NGA: What percentage of your patients
who entered the study had not had any antipsychotic
medi cati on, say, for two weeks or whatever, for a period of
tinme?

DR. SWFT: | can't specifically give you the
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details because we didn't capture it of how |long patients
had been taking antipsychotic nmedications prior to entering
into the study. However, about 70 percent of those patients
entered into 125 and 126 had been receiving antipsychotic
nmedi cation prior to entering the studies and also a quarter
had been taking antidepressants and a quarter had been
t aki ng anxi ol ytics.

DR. MALONE: Do you have a slide that displays how
many PRN dosages of benztropine were given per group during
the study?

DR. HARRI GAN: During study 121 was the slide that
we just--okay. We can sunmmrize during--that was a slide by
day. We can | ook at benztropine use in study 121--do you
want to | ook at the two pivotal studies? This was B92.

[Slide.]

These are the nunbers of patients who were
admi ni stered benztropi ne at any point during study 125, one

of the two pivotal studies. About 15 percent in the 10-

mlligramgroup and approximately 9 percent in the 2-
mlligram group

B93?

[Slide.]

This is the higher-does ziprasidone | M study. The
usage of benztropine is sonmewhat |ower, approximtely

5 percent in the 2-mlligramgroup and 8 percent in the 20-
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mlligram group

DR. TAMM NGA: Perhaps you could put up that other
slide that you had, too, before this of study 121 and
explain it inalittle bit nore detail?

DR. HARRI GAN: Sure. B91. This one?

[Slide.]

What we are | ooking at here--these are the
patients at baseline. So, on entry into the study, at the
time they discontinued their antipsychotic nedications,
these are the percent of patients who are being treated
with, who are receiving benztropine, outside of the clinica
trial. Benztropine was allowed to continue dependi ng on
what the investigator felt was appropriate treatnent.

This is the percentage of patients who were being
admi ni st ered benztropi ne on each day during the three-day
i ntramuscul ar dosi ng peri od.

DR. MALONE: Do you nmean new dosages? | nean,
additional, apart fromwhat they came into the study on?

DR. HARRIGAN: No. No. For instance, in the 20
and 80-nilligram groups, approxinmately 11 percent of
patients on the first intramuscular treatnment day received
even--or | east one dose, of benztropine. For hal operidol
about 23 percent.

Now, on day 2, these figures could be the sane or

different patients. Anyone receiving benztropi ne on day 2
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woul d be reflected in this incidence rate plotted here. The
i ntramuscul ar dosi ng period ended here, continued into ora
dosi ng, again, counting the sane way.

Now, this |ast datapoint here is the percentage of
patients who received at | east one dose of benztropine at
any time during the intramuscular or the oral dosing period.
So, for haloperidol, you are | ooking at about 55 percent who
recei ved benztropine at sonme time during the seven-day study
and, over here, approximtely 20 percent, 10 percent, for
the 40-m I ligram group here.

DR. MALONE: | guess what woul d be interesting
woul d be to know who cane in not on benztropine and then who
got benztropi ne added during the study.

DR. HARRIGAN: | can't tell you that. W have not
i nvestigated that.

DR. GRUNDMAN: Was that a random zed study? How
did the investigators decide who was going to go on the
di fferent agents?

DR. HARRI GAN: The treatnment groups, the study
groups, were random zed so it was a random zed paralle
group trial. It was open-label drug adm nistration

DR. GRUNDMAN: But it was open | abel

DR. HARRI GAN:  Yes.

DR. TAMM NGA: Dr. Katz?

DR. KATZ: | have a couple of questions. Mybe
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you showed this and | missed it. Wiat is the total nunber
of patients who received what you woul d propose to be the
maxi mum dai | y dose, which | guess was 80 milligrans. That
is what you proposed; right?

DR. HARRI GAN: The nmaxi num daily dose proposed is
40 mlligranms. W have studied up to 80 nmilligranms so we
have studi ed tw ce the maxi mum recomended dose.

DR. KATZ: Oh; so you would proposed 20 milligrans
gi ven how often? Just twice in the 24 hour period?

DR. HARRI GAN: Not nore than twi ce in 24 hours;
right.

DR. KATZ: And the total nunber of patients who
have received that dose?

DR. HARRI GAN: Do you want to go back to the main
presentation, the slide with the dosage distribution,
probably around 50.

[Slide.]

This is main presentation slide 50. Here we have

the distribution. This is the dose, any duration. So 523

patients total, less than 10 mlligranms, 18 percent of
patients received less than 10 mlligranms, a dose of
zi prasidone less than 10 mlligramns.

If we | ook at the highest recomended dose, or
hi gher, we are | ooking at the sum of these two rows,

30 percent, 31 percent, of patients who have received a
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dai |y dose of ziprasidone of at least 40 mlligrans a day,
up to 80 mlligrans.

Here is the percentage. So, 14 percent out of the
17 percent received that nuch for three days. So, daily for
three days. So 27 percent of the patients received at |east
t he hi ghest reconmended dose, up to twi ce the highest
recommended dose, for three consecutive days of treatnent.

DR. KATZ: How many of those are 20 m|ligrans
wi thin four hours?

DR. HARRI GAN: In study 121, if | could put it
back, it was about 70 patients who were random zed to the
hi gh- dose group and woul d have received that dosage reginmen.

DR. KATZ: | want to go back again, a little bit,
to the PKin multiple I Mdosing where the Chnaxes were in the
350 to 400. That is after how many doses, given how
frequently?

DR. HARRI GAN: Should we | ook at the sinulation of
20 milligrans given as two doses, four hours apart?.

[Slide.]

What we have done is taken the popul ation
phar macoki neti ¢ database. | nentioned over a thousand serum
measur enents of ziprasidone, collected at various tines
post-dose, and constructed a nodel to predict ziprasidone
concentrations in 1,000 patients receiving |IM ziprasidone at

your question, 20 milligranms every four hours for two doses.
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We can project that. So, at 20 mlligrans, and
then four hours |ater another 20 m|ligrans--these are 1,000
patients, by sinulation--the nmean is going to be in the 350
ng/mM range. There will be sone individuals with sone
variability around the nean who have hi gher and, of course,
have | ower |evels as well

DR. KATZ: One other question. At the maxinmm
approved dose, which | guess is 80 BID for the oral --

DR. HARRI GAN: Correct.

DR. KATZ: \What is the nean Chmax at steady state?

DR. HARRIGAN: In study 054, it is 171 ng/m .

Wth ketoconozol added, it went up to 220, | think, ng/m.

DR. MALONE: | guess a safety concern would be
that if you had patient comng into the hospital on maxi mum
dose, which could happen, and then they start getting
maxi mum | M dosages for agitation, what would happen to their
| evel s and QTc?

DR. HARRI GAN: You would start the intranuscul ar
dosing on a baseline |evel of ziprasidone. Now, if they
were taking the highest recommended dose and were conpli ant
BID, taking their medication BID, their trough |evel would
be approximately 80 ng/m . The peak level, as we saw in
study 054, about 170 ng/m .

So, depending on when in the dosing cycle they

wer e adm ni stered additional ziprasidone, nmuch as with any
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of the other nedications that night be adm nistered in that
setting, you would superinpose that nmuch zi prasi done--you
woul d superinpose the intranuscular on that nuch of a
baseline. It would be additive at that point.

DR. HAMER: You indicated that you had a
relatively small nunber of people over 65 in the studies and
that was why what was done with respect to age differences
was cut at 55. Do you know how many peopl e you had over 657

DR. HARRIGAN: | think the nis less than 10 over
age 65. We could look up the exact number.

DR. HAMER: I n your proposed |abeling, what are
you sayi ng about the ages at which this is to be used?

DR. HARRI GAN: We woul d say that ziprasidone
i ntramuscul ar has not been studied in the elderly.

DR. OREN: In your pivotal efficacy studies, is it
possible to isolate the effect on the BARS scores, for
exanpl e, starting with the people who had baseline score of
7, and sinmlarly for 6.

DR. SWFT: There were no patients entered into
the studi es who had baseline BARS score of 7. W have a
handful of patients who entered with baseline BARS score of
6 and | can show you those nunbers, just for those entered.

Slide 128, please, fromthe A file.

[Slide.]

This tabl e displays the nunber of patients with
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basel i ne BARS score at 6, study 125 on the top, study 126 on
the bottom As you can see, there were ten patients entered
into study 125 with baseline BARS score of 6, and five
entered into study 126 with baseline BARS score of 6.

Then, underneath, we give you the BARS score at
the primary tine point in each of the two studies for those
particul ar patients. As you can see, the therapeutic doses
of 10 and 20 milligranms did result in |arger decreases in
the BARS score than the 2-m|ligram doses.

DR. MALONE: Were the BARS score done right at the
poi nt when you were making the decision to give the I M
i njection for baseline?

DR. SWFT: The patients had to be deened eligible
by the investigator to be in need of an IMinjection and
nmeet those baseline PANSS criterion on the agitation itens.
The basel i ne BARS score was done i mediately prior to the
first injection, and then it was done at fifteen-ninute
intervals for the first hour and then at ninety mnutes, two
hours, then hourly until six hours.

Then that sequence of tinmng of BARS was repeated
if they received subsequent injections.

DR. ORTIZ: On your denographics, under ethnicity,
| noticed that "other" ranged from about 8 percent to
17 percent. \What groups made up "ot her?"

DR. SWFT: It was just "other" or Asian. So in
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the case-report forms, we captured Asian, black, white or
ot her.

DR. ORTI Z: What about Hi spanic?

DR. SWFT: W didn't separate those out
separately.

DR. ORTIZ: So is Hispanic included under white?

DR. SWFT: | would have to |ook up that detail
which | certainly will do and get back to you with the
i nformation.

DR. HAMER: Do you have any information on the
di stribution of BARS score, not changes but the scores
themsel ves, at two hours and four hours in the studies for

whi ch you evaluated them at two hours and four hours?

DR. SWFT: Yes; | do, if you will just hold on a
monment, | could put up slide No. 256.

[Slide.]

I will take a moment to wal k you through this.

This is the baseline BARS score versus the scores at four
hours primary tinme point in study 126. Along the vertica
axi s, you see the baseline BARS scores for the patients
entering the 2-mlligramgroup and then, along the top, the
nunber of patients with those BARS score at the four-hour
time point, 2-milligramgroup on the left, 20-mlligram
group on the right.

The figures in red in the table are those patients
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who wer e unchanged.

DR. HAMER: The way the scal ed worked was 1 was
essentially asleep and difficult to arouse?

DR. SWFT: That's correct.

DR. HAMER: So you had nobody who was asl eep and
difficult to arouse?

DR. SWFT: No; if you | ook at the endpoint, you
can see that in the 2-nmilligramgroup, there was one patient
at that primary endpoint who had a BARS score of 1

DR. HAMER: | amnot after the baseline. | want
to know what they were at four hours.

DR. SWFT: ©Oh; that is four hours. These are the
basel i nes and then these are the one at four hours, four-
hour score along the top. So the top |ine gives you the
BARS score at four hours and then the nunber in parentheses
gi ves you the nunber of patients who had those scores at
four hours.

So, in the 2-mlligram groups, there was one
patient. In the 20-mlligramgroup, there were six
pati ents.

DR. HAMER: And that is out of roughly 50 in that
group, so about 10 percent of your patients in that group
wound up so severely sedated they were difficult to arouse

DR. SWFT: Difficult or unable to rouse. Perhaps

Dr. Harrigan would like to--
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DR. HARRIGAN: | think, in trying to get a handle
on your question which is how severely sedated is a 1, we
| ooked back at study 121 where patients received a much--a
wi der dose range and fi xed doses of ziprasidone--to exam ne
the effect of ziprasidone fixed doses on the BARS scores and
then, to try and get sone insight into the BARS score
relating to activity and | evel of sedation.

Let's | ook at C96.

[Slide.]

In study 121, what we are going to show you is a
di stribution of BARS score in the four treatnment groups.
So, we have got the four treatnent groups along the bottom
This is 5 mlligrans every two hours, 10 nilligranms every
two hours, 20 nmilligrans every four hours and hal operi dol
hal operi dol flexible dose, nmean daily dose of 11

The height of the columm reflects the percentage
of BARS readings in each of these categories. So, |ooking
first at the hal operidol group, nost patients in category 4,
qui et and awake, approxi mate 10 percent of BARS readings in
t he hal operidol treatnment group were a level 5. 0.3 percent
were a level 1 of BARS

Now, if we |ook at the ziprasi done groups, again,
the nobst common reading is quiet and awake. As you increase
in dose, you see a shift fromquiet and awake to the left,

first into drowsy and asl eep, next nore into asleep than
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dr owsy.

Now, the percentage of ratings of a 1, difficult
to arouse, are 0.8 percent, 1.5 percent and 0.9 percent. So
the readings of 1 are infrequent. Nonetheless. And this is
at up to 20 mlligrans every four hours.

We wanted to | ook, though, what does a 1 nean in
terms of the investigators. W know that the investigators
rates these BARS score fairly tightly but, in trying to get
a sense for those these patients were, we went back and
| ooked at the bl ood-pressure database.

As you recall, at 30 and 60 m nutes, in predose,
for every patient, we recorded a sitting blood pressure and
then anot her bl ood pressure after standing for two mnutes.

So let's look at 94, C94.

[Slide.]

We went back and | ooked and said, how many of
t hese bl ood-pressure readings were m ssed in each of these
BARS groups. So let ne start over on the right. First of
all, we are |ooking at the percentage of vital signs which
are mssing. So, over on the right, there were 11 vital-
sign opportunities in patients with a BARS, or where there
was a BARS readi ng of 6, a coincident BARS readi ng of 6.

Approxi mately 9 percent of those, so | think that
woul d be 1 out of 11, was missed. Now, the nunber of

opportunities where we had BARS score and bl ood- pressure
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readi ngs coinci dent, increases obviously because the
distribution of the BARS isn't even. Most patients are at a
4 and, at a 4, there are al nobst 5000 opportunities to | ook
at BARS score and a bl ood-pressure readi ng where about 2 to
3 percent of the bl ood-pressure neasurement opportunities
were m ssed.

Over here, in the 1, getting directly to your
question, there were 46 opportunities. Again, the 1s were
not very common. O these, 44 of the patients stood up for
two m nutes and had their blood pressure neasured.

There were no serious adverse events of suppressed
consci ousness. There were no adverse events of coma or
inability to arouse. So we would suggest that fromthis the
vast mpjority of patients were able, when roused, to stand
up and have their bl ood pressure taken

DR. TAMM NGA: Study 121 was in nonagitated
pati ents?

DR. HARRI GAN: That's correct. The idea here,
again, it was the wi dest dose range, fixed doses so you know
what you are getting and what is in each treatnent group,
and there is no interaction between agitation, | think as
sonmebody mentioned yesterday, release of agitation or lysis
of the agitation is acconpanied by sone increased |ikelihood
to sleep or becone drowsy as a relief fromthe agitation.

So here is what we thought was the best way to
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di ssect the pharnmacol ogic effect of the drug.
DR. HAMER. Do you have a simlar slide for 125
and 1267
DR. HARRIGAN: | think we do. The distribution?
Let's | ook at C99.
[Slide.]

Di stribution of BARS score in 125 and 126. No

hal operi dol group. W are looking at 2 m|ligrans,
10 milligranms and 20 mlligranms. So, again, quiet and
awake, the nobst commn reading. Increases in sleepiness and

drowsi ness, 3.7 percent of all ratings were 1 in the 20-
mlligramgroup in agitated patients.

DR. KATZ: It is 3.7 percent of all ratings.

DR. HARRIGAN: O all ratings.

DR. KATZ: But, fromthe previous slide, | thought
there were six patients which was sort of 10 percent--in one
of the studies. | forget which study.

DR. HARRI GAN: You were | ooking at endpoi nt
before, or at two hours and four hours, whatever--

DR. KATZ: Right. | amjust trying to nmake a
di stinction between the nunber of ratings and the nunber of
patients. So there were six. That cones to 10 percent or
so. For those patients, did you get beyond the BARS rating?
Did you get narratives fromthe investigator? Do you have a

sense of what the patients were like?.
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You have sone indirect evidence that patients were
able to stand up and have their blood pressure taken which
inmplies to you that they really were not terribly
unarousabl e. But do you have a description of what the
patients were |ike?

DR. HARRIGAN: No. A 1 was not considered an
event. W didn't obtain a narrative on it. |Investigators
didn't report it as an adverse event. So the indirect
measure of | ooking at the bl ood pressure seened to be
obj ective and standard way to | ook. W had no other
speci fic narratives of individual cases.

But, as | said, there were no serious adverse
events reported in that area

DR. SWFT: O those six patients who ended up
with a BARS score of 1 at the primary tine point, three did
not have any adverse events. Three had events of noderate
sommol ence and one of those three also had noderate
bradycardi a, noderate orthostatic hypertension and mld
nausea.

DR. RUDORFER: If | can take this out of the BARS
and back to the ward for a mnute, Dr. Swift, you nmentioned
before that many of the patients in the pivotal studies went
on to oral ziprasidone. So that was at what tine point?

DR. SWFT: The duration of the studies was 24

hours, so there was a doubl e-blind 24-hour treatment period.
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Once they had conpleted that treatnment period, they could
then enter into the open-label oral extension

DR. HAMER: Should we be concerned that, in actua
clinical practice, clinicians may try to introduce ora
anti psychotics as early as possible, maybe even during a day
that the patient is receiving | M ziprasidone?

DR. HARRIGAN: If we could | ook at the main
presentation slide with the 20-milligramoral PK and the 10
and 20-nmilligramI|M PK

[Slide.]

The Tmax of oral and | M adninistration are quite
different, as we pointed out. So here you have a rapid rise
and fall with a 10 and 20-nilligramintranuscul ar doses. In
the situation you describe where an investigator or a
physi cian, a treating physician, mght be inclined to
admi ni ster the intranmuscular and then try to persuade the
patient to begin oral treatnment, the rapid rise and fall of
t he zi prasidone concentration follow ng intranuscul ar
admi nistration tapers fairly well with the Trmax of the ora
so that it has been at |east pointed out to us by sone
physicians that that is not--this entire slide, actually,
represents what might be a fairly common treatnent
si tuation.

DR. LAUGHREN: But, again, these are single doses.

One question mght be if a patient has had severa



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

79
i ntramuscul ar doses, fromyour earlier data, it appears that
those patients may have Cmaxes, from your sinmulations, up
around 600, 700 ng/m .

Do you know what that curve would | ook |ike over
tinme?

DR. HARRIGAN: The falloff is with a half-life of
two to four hours so that, even in the extrenes of the
simul ations, there is no accunmul ati on of ziprasi done so that
the transition fromintramuscular to oral is unconplicated
by |1 ong accumul ati on of residual intranuscular drug.

DR. GRUNDMAN: | was wondering if you have any
t houghts about the CG S or the other secondary efficacy
nmeasures that didn't reach significance in the study 125.

DR. SWFT: W certainly did take a closer |ook at
that as you are aware from seeing the review of the data.
The 20-miIligram dose was efficacious for all of the primry
outcones and al so for a nunber of the secondary outcones.

The 10-milligram dose was efficaci ous based on the
AUC and al so on a nunmber of AUC-rel ated BARS out come
nmeasures such as the responder analysis but wasn't
significant on the CA S.

There are two points here. One is that the CA S
was intended to be used as a nore gl obal neasure. It
nmeasures many facets of the patient and requires

interpretation by the investigator whereas the BARS was
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prospectively designed to be a nore sensitive neasure of the
agi tat ed behavi or.

So, true, the 10-milligram dose did not
denonstrate a therapeutic effect on the CAS but that is a
nmeasure that is less sensitive to the treatment effect.

Also, if we |Iook at the nunmber of injections and the timng
of the injections in study 125, it provides further support
for the efficacy of the 10-m|ligram dose group

If | could have slide No. Al21, please.

[Slide.]

On this slide, you see the nunber of patients in

study 125 and the nunber of injections they required, the 2-

mlligramversus the 10-mlligram groups. The blue bars are
the 2-mlligrans. The green bars are the 10-milligranms. As
you can see, nmore of the 10-milligram patients only required

one injection, 37 percent conpared to 24 percent of the 2-

mlligram groups, which resulted in a subsequent | essening
of the nunber of injections required by the 10-m|ligram
gr oup.

Slide Al25, please.

[Slide.]

Also, if you look at the tine-to-second-injection,
there is a significant difference between the two treatnent
groups in study 125 and the tine for patients to receive

that second injection.
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DR. ORTIZ: Could you reviewthe criteria for the
second i njection?

DR. SWFT: Yes; basically it was the clinica
opi nion of the investigator. So the investigator could
choose not to adm nister any further injections or to
admi ni ster injections |ess frequently.

DR. ORTIZ: There was no BARS score or any other
scal e used?

DR. SWFT: No; they didn't have to neet the PANSS
agitation itens criteria that they had to nmeet at screening
and at baseline.

DR. GRUNDMAN: Do you have any thoughts about why,
like for exanple on the PANSS agitation items at four hours,
there didn't seemto be any difference?

DR. SWFT: Well, there is, actually, in the four
hours for the 20-nilligram group. The studies were not
powered to show a difference in the PANSS agitation scores.
But they do show nunerical trends in favor of the 10-
mlligramand the 20-nmilligram groups.

DR. GRUNDMAN: In the 10-milligram group, there
was hardly any difference. You would think that it m ght
parall el the BARS but, you know, there seens to be sone sort
of discrepancy. | amjust wondering whether or not the BARS
is, like, nore sensitive to |evel of consciousness or

sonmething and it is picking up on sonme sort of a different
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quality than some of the other itenms or secondary scal es.

DR. SWFT: Yes; they are independent but
conpl ementary neasures. W did have a | ook at the--and
can show you that in just a nonent--of how the baseline BARS
correlated with the baseline PANSS agitation scores, but we
really felt that they weren't neasuring the sane things and
that the BARS was designed to capture the anticipated acute
ef fect on agitated behavior, the notor behavior of the
patient.

I amjust l|ooking for the correlation of the
basel i ne BARS in the PANSS.

[Slide.]

This slide shows a conparison of the 125 and 126
basel i ne BARS score with PANSS agitation itens. So we have
got the baseline BARS score along the horizontal axis and
the baseli ne PANSS agitation item scores along the vertica
axis. This slide is showi ng you the nmean BARS score for
each particul ar PANSS agitation score. So, as you can see,
there is a rough correlation and the nunbers are giving the
n's of those patients.

DR. GRUNDMAN: That actually enhances the point
that, at the beginning, it seens |ike there was a nice
correl ation between them but, sonehow, during the treatnent
phase, the two scores becane a little bit nore discrepant.

DR. SWFT: The PANSS agitation item scores were
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not used primarily as an outcone neasure. They were a
secondary outconme neasure in studies 125 and 126. And, as |
menti oned, the studies were not powered to show those
di fferences.

The main use of the PANSS agitation was actually
ininsuring the patients at entry into the study had a
quantifiable | evel of acute psychopathol ogy.

DR. RUDORFER: A diagnostic question. Do you have
any nore detail on the schizoaffective patients? Wre they
nore mani ¢ or nore depressed?

DR. SWFT: |I'msorry; | don't have that
i nformati on here today.

DR. TAMM NGA: Any additional questions fromthe

conmittee? | think the committee would like to thank Pfizer
for their presentation. Also, we will take a break now, a
30-minute break. So we will reconvene at 10:30. Thank you

all very nmuch. Thanks, Pfizer.

[ Break. ]

DR. TAMM NGA: | would like to restart the second
portion of the neeting today to discuss the I M ziprasidone
application.

Open Public Hearing

DR. TAMMNGA: | would like to initially call for

any public comment. We don't have any public person who has

i ndicated that they want to speak, but | would like to cal
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for anybody who night want to nmeke a statenment during this
heari ng.

No public comment? Thank you very nmuch. We will
proceed with our discussion of ziprasidone IM

Commi tt ee Di scussion

DR. TAMM NGA: It has conme to ny attention during
the course of this break that one of the Pfizer advisors who
actual ly had personal experience with conducting this
protocol and has sone personal experience with, "difficult
or unable to arouse," what that mght actually nean, could
describe it to us. It seenmed |like that would be val uable
for the conmittee.

So, if you want to go to a m crophone, Dr.
Zinmbroff, we would like to hear your description.

DR ZIMBROFF: Hello. | amDr. Dan Zinbroff. |
am Di rector of Psychopharmacol ogy Research at Pacific
Clinical Research. At the time of the protocols, | was at
Loma Linda University Medical Center conducting these
trials.

Let me first say that difficult to arouse--as Dr.
Kane and Dr. Tanm nga poi nted out yesterday, many of these
acutely agitated patients have not slept in the preceding
twenty-four to forty-eight hours and cone in to the
energency departnment referred for the trials in quite an

agitated state.
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To get these patients to sleep is often a very
t herapeutic outconme. When the patients do wake up from
sl eep, they are often nore able to participate in their
treatment. They are cal mned down, nore cooperative and
treatment can proceed.

In the BARS table of the 1 to 7, the itemis
"difficult to arouse." It is not "unable to arouse." It is
"difficult or unable." In general, we had no troubl e waking
up any of the people who becanme 1. They didn't want to be
woken up because this was the first time they had slept in
a couple of days. But you could get themup as was
evi denced by the very few nunbers of bl ood pressures that
were m ssed.

| also want to say another thing about the BARS
maybe if | can flesh it out fromthe investigative-site
perspective. A 5 says overt activity can be cal med, but
that is calmed with quite firmverbal limts such as, "Stop
it right now" That is the level of intervention that is
required to cal mdown a 5.

By the tine soneone gets to a 6, you are really

unable to calmthem down with verbal limts and everybody's
fear factor is beginning to rise. It is very difficult to
consent a 6, | want to point out. M IRB at Lonma Linda,

like many university IRBs, takes it job very seriously and

was very concerned about the ability of these agitated
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psychotic patients to give a good and true informed consent.

As a check on that process, the |RB appointed
consent observers. The consent observer and | consented
every patient and we were just not able to get nore than one
patient who was like a 6 on the BARS who we felt could give
a good informed consent. There were many 6s that we just
did not feel could give a consent.

So | think that is why the preponderance of the
patients in the trials are at the 5 | evel and there are
relatively few 6s. A 7 patient who is violent and in
restraints is, obviously, sonmeone who could not give
i nformed consent to a trial

One other point that | wanted to make from
listening to this nmorning; those CG Ss that, in my opinion
shoul d have been done at two hours at the point when you
woul d expect maxi mum effect fromthat first injection, they
were done at four hours when the 10-mlligramshot is
definitely tapering off in its effect. The 20-mi|ligram
dose is holding on at four hours but the 10-milligramone is
fadi ng away.

I had | arge nunbers of patients on both 10
mlligrams and 20 mlligrams and, clearly, the 20-m|ligram
dose was nore efficacious, although there was sone efficacy
with the 10-nilligram one

DR. TAMM NGA: Does anybody have any questions for
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Dr. Zinmbroff? Dr. Hamer?

DR. HAMER. So a 4 was essentially normal; right?

DR. ZI MBROFF: No; | wouldn't say that a 4 is
normal. A 4 can be extrenmely psychotic. In fact, a PANSS
of 90, soneone can be very hallucinating, very del usional
have | oose associ ati ons, have nmany negative synptons.

DR. HAMER: Let ne phrase that another way. A 4
was essentially nonagitated?

DR. ZI MBROFF: WAs not particularly agitated or
could be cal med with reasonable verbal limts.

DR. HAMER: So, since you basically didn't have
any 6s or 7s and 4 is not agitated, you sort of had a two-
poi nt scale, not-agitated and agitated, not really a seven-
poi nt scal e.

DR. ZI MBROFF: There are degrees of agitation. 1In
essence, | think that we all did the best we could within
the constraints of the U S. civil-libertarian ways that we
are not going to treat anybody involuntarily who doesn't
give informed consent. W are not going to do chem ca
restraint in a study. W are going to get as agitated
patients as we can who can give an inforned consent.

That is, in essence, what we--we did the best we
could in the circunstances which we were in to try to test
this medication for the purposes for which it was created.

DR. SWFT: | just wanted to add another point,
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that 70 percent of the patients in the study net the entry
criteria that you heard yesterday for another |IM
anti psychotic agent. So there is consistency in the
baseline results.

DR. HAMER: You nean in the investigator's
j udgenent .

DR. SWFT: Yes.

DR. HAMER: And the investigators are notivated to
bring in subjects if it is conmpetitive enrollnment.

DR. ZI MBROFF: | would have to say that | am not
going to give a shot to soneone who doesn't need a shot
regardl ess of whatever conpetitive enrollnment is going on.
You are not going to make up a patient and put himin a
category that he is not in to get patients into a study. W
are trying to test a nmedication in agitated patients.

Anot her factor that goes on is that you consent
sonmeone and then you have to draw their bl ood and wait for
their blood to get back fromthe lab. In essence, while you
are waiting for these stat labs to cone back, you are al nost
doing a 1 to 1 with this patient because it is a pretty
agitated patient. You can't start treatment in the study
until you have these stat |abs back neaning that he
qual ifies.

There certainly is some therapeutic effect going

on when you are doing this 1 to 1 for a few hours with this
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pati ent, doing your best to calm himdown and to keep things
fromgetting out of hand. It is a pretty chaotic situation
in the emergency departnment or on the unit where this person
has been directly admitted in an agitated state.

So | don't know this for sure because there is no
data but there was some drop off fromthe time when people
signed up to when they actually got their first dose. There
was sone drop off in their agitation |evel because we were
"l to 1-ing" them

DR. HAMER: When they got their first dose, was
their level of agitation rerated at that point?

DR. ZIMBROFF: It is rated just before the first
dose.

DR. HAMER: So that is a different rating than the
pre-lab screening rating.

DR. ZI MBROFF: Yes. There really is no screening
BARS. There is a baseline BARS which is just before the
first injection.

DR. SWFT: Actually, | just wanted to nmeke one
nore comrent, if | nay, about the conpetitive enrollment and
i nvestigators being encouraged to enter patients into these
studies. Mst of the sites doing studies 125 and 126 were
al so conducting study 121 which has virtually
i ncl usi on/ exclusion apart fromthe criteria of requiring I'M

treatment and havi ng acute psychopat hol ogy at baseli ne.
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So if you had a clinically stable patient, there
was an alternative study which the investigators could enter
the patient into. Also, the BARS is really an instantaneous
assessnment. It is a snapshot of a patient at a nonment in
time. So it is possible that investigators have rated a
patient as being in need of IMtherapy. They have net the
basel i ne PANSS agitation itenms scores criteria indicating
t hey have acute psychopat hol ogy.

But they m ght have just been sitting there
qui etly when the investigator cones in to rate them at that
particul ar nonent in tine.

DR. MALONE: | just wanted to say | thought that
including the clinician requirements that they thought that
the patient needed | M nedication is probably the best thing
you can do because | don't think, no matter what rating
scal e you use, you could rate somebody as high and still not
thing they need nedication, or be kind of at the border but
yet still think they need nedication. So I think that is
probably the best check you coul d have.

Regardi ng consent, | amjust a little confused.
For instance, soneone could cone in to the hospital and be
cal mand you know that they have periods of agitation. You
can consent them when they weren't agitated and then, |ater
on, they becone agitated and get their first dosage.

But it seens |ike that is not how you did it.
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DR. ZIMBROFF: No. | don't think that my IRB
woul d--that, in essence, would be |like a preconsent, in the
event that you become agitated, would you signh up now to
gi ve advance for this future tinme. | don't think that ny
| RB woul d have tolerated that.

W had to get themat the tinme, which is the horns
of the dilenma.

DR. MALONE: Yes; that would be a dilema. |
guess sonme |IRBs vary in what they might allow to do.

DR. TAMM NGA: | would like to just check a nminute
probably with Dr. Swift. | guess it would be in response to
the comrent that Dr. Hamer made about the two-point scale.
My concept of this, and | just want to check it out to see
if this is it, is that the diagnosis of agitation in need of
IMtreatnent would be nore |ike a diagnosis and that what we
have here in the BARS is a rating scale, not a diagnostic
scale, and it would be a rating scale that spans the breadth
of behaviors fromdifficult to arouse to highly violent so
that, over the course of behaviors, this is a seven-point
scale but it is not a scale for agitation.

Wul d you nmake a coment on that, Dr. Swift?

DR. SWFT: | amnot sure | could actually phrase
better than you have just worded it, apart fromactually
maybe putting the slide up again with the itenms on. But

your understanding is correct. It is a continuumof the
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| evel s of activity of the patient, the BARS

DR. HAMER: Not to be an overly picky statistician
or anything--

DR. TAMM NGA: W count on you for that.

DR. HAMER  But if, indeed, whether a scale is
i ntended to be a seven-point scale spanning the entire
breadth of ratings, if it turns out that, in a particular
sanpl e, 90 percent of the ratings are either 4s of 5s, then
effectively it is a two-point scale.

If you are going to do a statistical analysis of
it, you would then want to choose a technique that is
appropriate for a two-point scale rather than a seven-point
scale. That was one of the reasons why | wanted to | ook at
the distribution of baseline scores.

Now, in this case, one of the benefits of using a
area under the curve was that it introduces nore fine
gradations and distributions into what they used as their
outcone variable so that, in fact, maybe that wasn't as much
of a concern.

Also, just on a slightly different subject, one of
the things that | |iked about this set of trials was the
fact that they didn't use their outcone neasure as part of
their entry criteria. In my opinion, that ought to be nore
commonly done. It is all too possible in trials, if soneone

scores just below a nmininmum score on an entry criterion to
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kind of, without any nmalice of forethought, sort of kind of
bunp the guy up a point to be able to get himinto the tria
and then, magically, on the next rating, the score drops a
little bit and you have what appears to be sonmething |ike a
pl acebo effect.

In this case, by using different instruments for
the entry criteria than the one they use for their baseline
and outcones, that goes a |ong way towards aneliorating that
particul ar piece of the problem

So | think that was a good thing to do here and
woul d encourage sponsors to do that sort of thing in the
future.

DR. TAMM NGA: Thank you. | would like to see if
anybody el se on the committee has additional questions for
the Pfizer team

DR. GRUNDMAN: | was wondering if you have the
mean BARS scores after first injection for study 125
extended out to four hours so we could see the entire
spectrum of efficacy out to four hours on the BARS because
there was a suggestion made that maybe the efficacy was
wearing off at four hours and that mi ght explain the
di screpancy with the other secondary neasures.

DR. SWFT: |If you could put up A23, please.

[Slide.]

We did, indeed, | ook at the BARS scores out to
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four hours after the first injection and this slide has both
of the pivotal studies on it, tine-after-first-injection on
the horizontal axis and nmean BARS scores on the vertica
axi s.

DR. GRUNDMAN: Wth the 20-nmilligram dose, it
seens |ike the efficacy was maxi mal at two hours. Wth the
10-m |l ligram dose, it doesn't seemlike there was really any
di fference between the two and the four

DR. SWFT: This is based on the nmean BARS scores.

DR. GRUNDMAN: Ri ght.

DR. SWFT: As you recall, we used the area under
the curve so that we captured the treatnent effect across
the tine interval.

DR. HAMER: And were there any second injections
in here somewhere?

DR. SWFT: Yes; this is all patients. In the 10-
mlligramgroup, nine of the 2-mlligram patients and ei ght
of the 10-milligram patients received a second injection
soneti ne between hours 2 and hours 4.

If you are interested, | can show you a breakdown
with just the patients who received one injection.

DR. HAMER: Pl ease

DR. SWFT: Slide 162, please.

[Slide.]

This gives you the AUC for study 125, al
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have got this one up so | will let themtake a

|l ook at this and see if they want to see any nore.

DR. HAMER: Thanks.

5

DR. TAMM NGA: Any additional questions right now

of the comm

ttee for any of the Pfizer presentations?

Thank you very nuch, Dr. Swft.

think we will begin our deliberations of the

gquestions that have been addressed to us; has the sponsor

provi ded evi

dence for nore than one adequate and well -

controlled clinical investigation that supports the

concl usion t
treat nent of

i n schizophr

hat I M zi prasidone is effective for the
agitation. The indication would be agitation

eni a and schi zoaffective di sorders.

Woul d anybody |like to begin this discussion? Dr.

Kat z?

DR. KATZ: | would just like to maybe anmend the

question, or

slightly dif

at | east have the commttee think about it in

ferent way, and that is with regard to dose.

You have two studies. One is at 20, one is at 10. Just,

t heoreti cal

y, let's say, for purposes of discussion, if we

found that a 20-nmilligram dose, there were safety questions

that remained to elucidated, it would be useful for us to

know whet her

subst anti al

dose.

or not the conmittee thought there was

evi dence of effectiveness at the 10-m|ligram

a
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Ordinarily, again, substantial evidence, we would
require at least two trials. If we were to approve a drug,
let's say, at 20 nmilligrams, a trial a 10 nmilligrams woul d
support--if you had two studies that were positive, one at
10 and one at 20, it would support the approval of the 20-
mlligramreginmen.

But if you have two studies, one of which is at 20
and one of which is at 10, and you rule out the 20 for sone
safety reason, then you are left with one study at the | ower
dose whi ch woul d not necessarily constitute substantia
evi dence at that |ower dose.

I know this sounds a little conplicated but,
basically, if we could hear about what you think about
efficacy at the two doses that were studied, that woul d be,
I think, useful for us.

DR. TAMM NGA: | had an opinion, actually, about
the dose characteristics of this study in that | was
delighted to see a study where doses differentiated from
each other. There always is the prescription, if you will,
that we don't really need placebo-controlled studies in
psychiatry or in the study of psychotic illnesses because
all you need to do is show that one dose is different from
anot her.

That has really been al nost inpossible in the

studi es that have been done so far, but this study shows a
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really nice dose-response rel ationship between 2, 10 and 20.
Even though the 10 and 20 were not done in the same study,
for me, that the response to 2 mlligrans in each study was
so simlar nmakes it nore convincing to | ook at as a dose
group.

Al so, what | would say in response to your
question, Dr. Katz, is that, at |east when we asked the
sponsor about the efficacy of the 2-milligramdose, if you
conpare the two-hour and four-hour tines--1 forget what it
was that they said when they conpared, either the two-hour
or the four-hour tinme, to the baseline of the 2-mlligram
group, there was a significant decrease in agitation, so
that would at | east be sonme indication that the 2-mlligram
dose night have sone efficacy in its own.

Dr. Hamer?

DR. HAMER: | hate to disagree with our
chai rperson, but, basically, | have seen so nmany
uncontroll ed studies in which before differs fromafter on
pl acebo that the fact that before differed fromafter for
2 mlligrams, | don't find real convincing.

DR. OREN: Perhaps this was surely was dealt with
yesterday afternoon and if what | amsaying is at odds with
the di scussion which | mssed, | certainly wthdraw ny
concern, but | want to go back to the 6 and 7 as the

enrolling point with regard to the fundamental efficacy
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guestion because | think, certainly, in mlder agitation, a
beauti ful job has been done in denonstrating the efficacy of
medi cati on.

The concern that | have is that the popul ation,
perhaps, that will need it the nost are the 6s and 7s who we
are not having the chance to observe. | realize, certainly,
the inpossibility of getting informed consent in 7s and the
difficulty in obtaining pre-consent, although | do know
that, for exanple, at the NIH with the intranmural program
when they do studies of Alzheiner's patients, wherever
possi bl e, they do obtain pre-consent precisely to address
such issues.

But what nmakes this different, for exanple, from
an antidepressant trial where, again, in a typica
anti depressant study, | realize the average patient is not
on the verge of suicide when they enter the study, the fact
is that nost antidepressant patients who woul d be receiving
a oral fornulation would not be at that |evel.

The difference here is that we are tal ki ng about
an I Mfornulation which is presunably intended for the npst
acutely agitated subjects. So a concern, and | haven't
answered, nyself, and maybe the group answered it yesterday,
is was this sanple sufficiently agitated for efficacy to
have been shown in the popul ation that would probably get it

in the real world?
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DR. TAMM NGA: And then we tried to address the
addi ti onal question, would there be reason to believe that
ef ficacy would be different in the severely agitated than in
the noderately agitated to a greater degree or to a | esser
degr ee.

Does anybody have comments on Dr. Oren's--

DR. GRUNDMAN: | think we saw sone data earlier
this nmorning | ooking at the nore severe versus the nil der
cases and | don't think there was any differentiation. |Is
that my recollection?

DR. OREN: The problem was there were only 10
essentially in a group of six, so it is hard to derive nuch
information fromthat.

DR. TAMM NGA: We did see data yesterday afternoon
conparing the nore agitated and the | ess agitated and the
ef fect was actually stronger in the nore agitated. But, in
that dataset, simlarly the nunmber of highly agitated people
was quite linmted.

Wul d you like to propose a solution to your
probl enf?

DR. OREN: One possible solution would be to,
per haps, through such mechani sms as pre-consenting or a
study focusing on 6 to try and gather data specifically,
nore data at that end of the spectrum and, perhaps, a

smal | er sanple size night be sufficient to denpnstrate it.
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In some ways, | would bet that this drug is
effective in the higher groups. W just don't have a | ot of
data to support that.

DR. KATZ: Just to fill Dr. Oren in, the absence
of many very agitated, severely agitated, patients in
yesterday's dataset was no bar to the comrittee voting to
say they recommend approval. So |abeling can deal with, to
some extent, the description of who was in the trials.

There are a nunber of ways to do that.

DR. TAMM NGA: And it was pointed out that this is
not a particularly unusual situation. For instance, in
depressi on studi es, depressed people who are suicidal are
general ly excluded and things |ike that.

DR. OREN: That is certainly true. The biggest
difference is that this particular formulation is sonething
that--as opposed to the typical depression study where the
average person taking antidepressants is not necessarily on
the verge of suicide or on the verge of restraints. This
particular formulation is directed at the far end of the
spectrum

DR. TAMM NGA: Dr. Kane has sonething to say?

DR. KANE: (John Kane, Pfizer) | think a sinilar
poi nt was made in the discussion yesterday just in terns of
the level of agitation and so forth. |If you | ook at the

pati ents who got the | owest dose, about 75 percent of them
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went on to get subsequent injections. So that supports the
notion that the clinicians were nmaki ng a judgnment even after
entry into the study that this patient needed yet another
i njection.

DR. TAMM NGA: Addition discussion on this issue?
I would like to draw the committee's consideration back to
the dose issue that Dr. Katz rai sed and generate sone
di scussion on the efficacy of the 10-m|ligram dose.

DR. MALONE: | don't know if | want to ask first.
There was a slide that showed how many second and third
doses of nedication they got by dosage which night be
interesting to | ook at 10 versus 20.

DR. TAMM NGA: Would you put that up, Dr. Swift?

DR. SWFT: | think it was Al21 that had the 125.
I amjust | ooking for another presentation that has the
studies on it. Al11l9, please.

[Slide.]

Here you can see the nunber of injections required
in the 24 hours, both studies 125 on the left, 126 on the
right. The green, blue, lilac and red areas in each bar
represent the nunber and percent of patients requiring one,
two, three and four injections in both the treatnment group

DR. MALONE: They look fairly simlar to nme, the
10 and 20. The 2 doesn't |ook that different either, but

the 10 and 20 | ook very simlar. | would think that would
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be a good outcone neasure is how nmany tines you had to get
nore injections.

DR. GRUNDMAN: Do you have a graph--for the 10-
mlligramstudy, it would be nice to see a second neasure
whi ch could confirmthe BARS. Maybe the CA i nprovenent?
At | east that one seened to have sonme trend in the right
direction. | was wondering if you could maybe show anot her
graph of another measure which paralleled the prinmary
out come measure

DR. SWFT: | had shown previously the tinme-to-
second-i njection which is significant for 125 which is a
non- BARS-r el at ed neasure of efficacy which is slide A125.

[Slide.]

DR. GRUNDMAN: That is simlar to what we saw
before. | was just wondering, on the clinical globa
i mpression, that is a totally different scale. | knowit
wasn't significant, but it would be nice to see--

DR. SWFT: Actually, that was in the nain
prescription, if you could put the CGS up from 125.

[Slide.]

Not the CAS. The CAl.

DR. SWFT: |I'msorry; | beg your pardon. [|f we
could put up slide A107, please.

[Slide.]

Okay. And 174; this is the PANSS agitation itens,
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simlar to--using the sane criterion that you heard

yest erday.
[Slide.]
DR. TAMM NGA: Is that the same slide for 1267
DR. SWFT: | think it should be with slide 175,
174, pl ease.
[Slide.]

DR. TAMM NGA: Maybe you could put up the one that
you just had up.

DR. HARRI GAN: In Al74, we are |l ooking at patients
with three of those four agitation items with scores of at
|l east 4. You are |looking at the change from baseline in the
PANSS agitation score so that you see directiona
i mprovenents for the 10-mlligram dose group both in the
hour-4 tine point and at the last tine point.

Here we even split out on the right side--this is
in the nore agitated patients--those who received one
injection only versus the 2-m|ligram group

DR. SWFT: A98, please.

[Slide.]

DR. TAMM NGA: These | ack significant dots because
there are not significant differences, but they show the
nunerical difference between the groups; is that it?

DR. SWFT: That's correct.

DR. TAMM NGA: Dr. Hanmer, would you |like to make a
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comment .

DR. HAMER:  No.

DR. TAMM NGA: Does this answer your question?

DR. GRUNDMAN: Yes. | think it sort of shows that
the trends are at least following the prinmary outcone
measure.

DR. TAMM NGA: And there seens to be not that mnuch
di fference between the 10 and the 20-m | ligram
qualitatively.

DR. HARRI GAN: Let ne try and clarify. W did
flash sone slides, but A175 will match the A98 that you just
saw. So Al75, we went, after reading the briefing docunent
for the conpound you | ooked at yesterday--we went back to
our database and | ooked at the excited conponent which was
t he endpoi nt we | ooked at yesterday.

So in patients who had at |east a score of 4 on
three of those itens, this is a subset of the patients. So
this is the nore agitated patients at hour 4 and at |ast.
Then, on the right side, as we pointed out, at that hour-4
time point, sone people had two injections, some people had
one injection.

So, on the right side, we were |ooking at patients
who had one injection only of 2 milligrans or 10 mlligramns.
So this is the excited conponent, the sanme five itens that

you | ooked at yesterday. Again, there is a directiona
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change in favor of 10 milligrans. In A98, just to bring you
back hone, you have got the sane directional change in the
excited conmponent, the same endpoint that you | ooked at
yesterday with n's, as you see here, 20 to 40 per group

DR. TAMM NGA: Conments on the dose question?

DR. OREN: | think, since clinicians always have
the opportunity to go beyond the prescribed dose if they are
not seeing the desired effect and given that the 10 and the
20 milligrans seemto be in the sanme direction as far as
efficacy, | would not think that an additional efficacy
study would be required if, for safety reasons, the 20-
mlligramfornulation couldn't be initially approved.

DR. TAMM NGA: Does anybody el se want to nmake a

comment on that?.

DR. GRUNDMAN: | would tend to agree. | think
there is sonme efficacy at the 10 nilligrans. It is not as
robust as it is at the 20 mlligrans, but | think there is

evidence fromthe primary neasure and sonme supportive
evi dence fromthe secondary neasures that there is sone
ef ficacy.

DR. TAMM NGA: And we are not | ooking at placebo-
controlled data. W are |ooking at dose-response data.

DR. KATZ: | recognize that you feel, and I would
agree, there is sone evidence it is an internal sort of

confirmati on of one of the three primary outconme neasures
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that was positive, when the data was | ooked at in various
di fferent ways, tine-to-second-injection, whatever you want
to consider, or the PANSS excited conmponent.

Ordinarily, in approving a particular dosing
reginmen, again, if it is in this direction of dose, we would
ask for independent replication, another study which
confirms that, in fact, what you saw in the first study was
true.

So that is really sort of the question, | guess.
| suppose you could believe there is enough interna
confirmation to say that you don't need a second study at
t hat dose, but that would be quite unusual

DR. GRUNDMAN: Then | think you can go back to the
argunment that was just nmade before that if you need to go
from1l0 to 20, there is still that option

DR. KATZ: Yes; but at the nmoment, theoretica
case, that you think the higher dose is not sufficiently
established to be safe, it is an option you m ght--

DR. GRUNDMAN: That is 40, though; right? That is

20 twice.
DR. KATZ: Right.
DR. GRUNDMAN: Here we are tal king about 10 twi ce.
DR. KATZ: Oh; you nean to go to a second dose of
10.

DR. GRUNDMAN: Right. | think that is what you
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wer e sayi ng before.

DR. KATZ: | still think you are left with the
guestion of independent replication

DR. TAMM NGA: Although you are left with a
guestion of independent replication, in both of the studies,
the 2-mlligramdose had nearly the sanme effect. So it does
gi ve one sone confidence in the simlarity of the two
studies, in addition to all the design sinlarities between
t hem

DR. MALONE: | don't recall any discussion of
this, but why was 2 nilligranms used i nstead of placebo?

DR. TAMM NGA: Dr. Swift?

DR. SWFT: Wen we were designing the studies, we
poll ed over 40 sites that we intended to use during the
doubl e-blind pivotal studies. The overwhelm ng majority
voted in favor of a 2-mlligram dose design as opposed to a
pl acebo-control | ed design.

DR. GRUNDMAN: Was that for ethical reasons, or
confort? \What was the rationale there?

DR. SWFT: Two reasons. One is the
i nvestigators' opinion that they felt it would be
i nappropriate in this clinical setting to adninister
pl acebo. And, also, nany of them npst of them determn ned
that it wouldn't get through their IRBs, it would be

unaccept abl e.
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DR. ZI MBROFF: Just to supplement Dr. Swift's
comment there, | had two discussions with my | RB chairman
about this at Loma Linda and he told me there was no
possi bl e way that the | RB was going to approve a pl acebo-
controlled study in acutely agitated patients, that they
felt it was unethical to withhold any kind of treatment from
t hem

They al so sent nme sone literature froman IRB
journal which shows that over 60 percent of the United
States IRBs at that tine were not approving placebo-
controlled studies for acutely rel apsing schizophrenic
patients. So there was just no way that it was going to
happen at our university if there was a placebo control

DR. MALONE: | think we | ooked at PRN usage in
children one tine, and | think the nost effective PRN
regardl ess of what you put init, was a needle. So it does
make sone questions about actually just getting a needle
injection, for IRB's information, could have quite sone
effect on many patients. |In fact, nurses use it all the
tine.

They give you the option of an injection versus an
oral dose at times. | think just the offer of an IM
i njection does have quite an effect on patients.

DR. GRUNDMAN: Also, didn't we see sonme placebo

studi es yesterday and sone conparator studies yesterday that
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wer e doubl e-blind and randoni zed? | think those would sort
of be a nore optimal design if they were avail abl e.

DR. TAMM NGA: The pl acebo-control |l ed studies
would tend to | ower the mexinmal agitation |evel of people
enrolled in the study, one woul d guess.

DR. GRUNDMAN:  Presumably, the treatnent
di fferences woul d be greater and the drug woul d appear to be
nore efficacious than it is now,

DR. HARRI GAN: We woul dn't take the position that
it would be inappropriate to do a placebo-controlled tria
or that it would be inpossible to do a placebo-controlled
trial. W wanted to conduct our pivotal studies entirely
within the U S and | think the two studies in schizophrenia
where you saw yesterday 500 of those 600 patients enrolled
outside of the U S.

We wanted to conduct those studies in the U S. and
we judged that there was sone resistance fromIRB s to
conducting that kind of a trial. On the basis of that, and
with sonme confidence that the drug woul d have a dose
response, we thought that the nobst prudent thing to do would
be to conduct a dose-response trial which we thought would
give us valid efficacy results.

DR. HAMER: | don't have any problemw th that,
all other things be equal which, of course, aren't equal al

of the tinme. Beating 2 nilligrans has got to be harder than
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beati ng placebo unless the 2 milligrams has no effect at
all. So they beat a higher hurdle, to m x netaphors. |If,
in their opinion, it would have been difficult to get IRB
approval with a placebo armand they chose to go ahead and
use 2 mlligranms, | have no problemwth that.

DR. TAMM NGA: This is the kind of design that
really a lot of the patients and voluntaries are really
clanbering for, this kind of a non-placebo-controlled
design. In many ways, the conpany deserves sone
commendation for really doing a strong dose-response design
to demonstrate that you can really show differences between
doses.

I don't want to get away from nmaking sure that Dr.

Katz has all the information he wants to about the 10-

mlligramdose. | hear people saying that the 10-m|ligram
dose is clearly an effective dose conpared to 2 mlligrams
and that the 20-mlligram study night offer some support in

that direction.

Dr. Oron?

DR. OREN: | guess | would anmend my previous
comment to say that if there was concern about the 20-
mlligramdose froma safety point of view and you were
going to be relying just on the 10-mlligram dose study,
that does put nore of an inpetus on wondering what is needed

to denmonstrate efficacy in the 6s and the 7s because, in
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particul ar, they m ght need the higher dose.

If one was going to ask for nore data from
conpany, | would think that focussing specifically on that
group would be the critical question.

DR. TAMM NGA: | would like to focus the
committee's attention a little bit on the diagnostic groups
or on the focus group. The conpany is suggesting that they
have denonstrated efficacy against agitation and
schi zophreni a and schi zoaffective illness. On the other
hand, when they did their studies, they really took al
comers and the fact that they have increased nunbers of
schi zophreni cs and schi zoaffectives would really be
acci dents of the denpgraphics of the illness.

It might be that, with the caveat of not having
been studied in the elderly, which is certainly hasn't, that
they might really have denobnstrated efficacy against
agitation in a group of psychotic disorders.

I would I'ike people to conment about that.

DR. HAMER: These studies used pretty small sanple
sizes. The two pivotal studies used a total of a couple of
hundred subjects. By definition, that makes doing virtually
any kind of subgroup analysis inpossible, so that, although
they were able to denpnstrate that 10 or 20 mlligrans beats
2 mlligrams, if you ask virtually any question, nales

versus femal es, races, age, et cetera, and certainly
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di agnosi s here, you just flat out don't have the data to do
t hat .

G ven that there were probably only a few people
with many of these diagnhoses, | would feel unconfortable, |
think, drawi ng the conclusion that this drug is effective in
t hose di aghoses.

DR. TAMM NGA: Doesn't what you just said, though
argue agai nst specifying diagnoses? |If the intent of the
study was to |l ook at the effect of this drug in agitation in
psychotic disorders, and if you can't legitimately | ook at
subgroups, you just say that it is efficacious or not
ef ficacious in the nonelderly psychotic disorders.

DR. HAMER: |If you intend to make a sort of a
claimfor all coners, then | would say you probably need to
design your studies with sufficient sanple size so that you
have a sizeable subset in a wider variety of all coners than
you have here. It would be simlar to a study in which
denonstrated that drug A beat drug B and, for whatever
reason, 90 percent of ny sanple was female and | had
relatively small sanples sizes.

I would be slightly unconfortable drawi ng the
concl usion, perhaps, that it works in nales.

DR. LAUCHREN: It seems to nme that this is the
i ssue that we spent a lot of time tal ki ng about yesterday

and the commttee, it seened to nme, cane down on the side of
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thinking that you can't lunp all these different agitations
together. You can't make the assunption that the
pat hophysi ol ogy, perhaps, is the same even though clinically
agitation rmake | ook the sane in patients with schizophrenia
and schi zoaffective di sorder and bi polar, that we woul dn't
want to naeke that assunption that it is all the sane.

So | would be troubled by a recommendation that,
here, for this application, you could extrapolate to al
psychotic disorders. As is pointed out, you have very few
patients with any of these disorders other than
schi zophreni a and schi zoaf f ecti ve.

DR. RUDORFER: There is another related issue
that--1 don't want to get beyond the purview of the
committee, but, clearly, we have established that in using
I M anti psychotics, we are tal king about, for psychotic
patients, the initiation of treatnment that will extend
beyond, often beyond, 24 hours into oral, nore long-Ilasting
t her apy.

I think one lurking question, which we really
don't have data to address, is whether we should think in
terms of the | M nedication as matching what is planned for
the oral; that is, we have seen now, in these two pivota
studi es, nost of the patients who were given |IM ziprasidone
then took the option of continuing on oral ziprasidone.

| don't know if we want to, or if it is
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appropriate for us to, consider the issue of whether IM
zi prasidone is nost appropriate or only appropriate for
psychotic patients who are planned to continue on ora
zi prasidone. Again, that cones back to the diagnostic
question, since, if oral ziprasidone is approved for
schi zophrenia, then | would think it would nake sense to
limt the focus of the approval of IMto that sanme subgroup

DR. TAMM NGA: Any additional comrents on the
ef fi cacy question or any additional questions that the
commi ttee should consider?

DR. KATZ: It hasn't really been explicitly
di scussed, but | assunme the committee believes that the
study at 20 nilligrans was a clearly positive study.

DR. TAMM NGA: What | would like to do is just go
around the table and get a statenent of your position on
efficacy on the first question. It is not that we
necessarily need to vote right now. Has the sponsor
provi ded evidence for nore than one adequate and well -
controlled clinical investigation that supports the
concl usion that ziprasidone is effective for the treatnent
of agitation in schizophrenia and schizoaffective di agnoses?

Why don't you start, Dr. Oren?

DR. OREN: Wth the limtations that | expressed
before, I would say yes, they have established that.

DR. TAMM NGA: And you may articul ate those again.
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DR. OREN: Wth regard to the severity of
subj ect s.

DR. GRUNDMAN: | think that there is efficacy on
the primary outconme in the 10-milligramtrial and | think
there is some supportive evidence for efficacy on the other
measures. And | think there is evidence at the higher
doses, at 20 milligranms, that it is effective. So | would
say that trendwise it is effective and, leaving it up to the

clinician to provide another dose if the first initial dose

of 10 mlligrams wouldn't neet the therapeutic outcone that
was desired, | think that it would be all right.
DR. HAMER: | think they have denonstrated

efficacy and the fact that they denonstrated efficacy
beating 2 milligrams as opposed to beating placebo, and the
fact that we nmake them predesignhate a prinmary response
variable. In the 10-mlligram study, they beat 2 mlligrans
on their primary response variable. | think that is support
for efficacy.

DR. GRADY- VEELI KY: | would agree with what has
been said, particularly with Dr. Oren's point about the
severity issue, although | was sonewhat relieved by what the
i nvestigator nentioned in ternms of characteristics of the
fol ks who were entered into the study.

DR. MALONE: | agree that they denmpnstrated

efficacy. | think it is harder without a placebo because
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think a |l ot of people who are agitated have a peak |evel of
agitation which decreases no natter what you do. But |
think, given that, that they did denonstrate efficacy.

DR. ORTIZ: | agree that efficacy has been
denonstr at ed.

DR. RUDORFER: Yes; | agree efficacy has been
denonstr at ed.

DR. TAMM NGA: M position would be that efficacy
has been denonstrated. So if we could just get a show of
hands of efficacy, yes, around the table.

[ Show of hands. ]

DR. TITUS: W have eight yeses and no no's.

DR. TAMM NGA: Now we will go on to the question
of safety. The question here is has the sponsor provided
evi dence that ziprasidone is safe when used in the treatnent
of agitation at the doses that they have specified.

DR. MALONE: | think they have denonstrated--|
guess the big issue for ziprasidone is QIc and they have
denonstrated that, in the subjects they treated with the I M
it was as safe as the oral. The only question that renmins
inmy mndis what woul d happen of sonmebody cane in with a
full | oad of ziprasidone and then, on top of that, got ful
| oads of | M ziprasi done.

DR. TAMM NGA: Dr. Katz?

DR. KATZ: | can't answer that question directly,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

117
but | would like to sort of focus the conmittee's attention
on the question of Qfc. W have a fairly good idea fromthe
oral about what the effects on the QIc are at a particul ar
pl asma | evel. The sponsor did a formal study--it has been
di scussed--which | ooked at--1 guess it |ooked at the effect
on the QIfc at Trmax of an 80 BI D dose which gives you--we
heard the Cmax, at that dose, is sonewhere around 175 or
sonmething |ike that.

The mean Cnax after the second dose of
20 milligrans IMis twice that, 350 to 400, we heard. There
is very little human experience, at |east well-nonitored EKG
experience so far as | know at plasma | evels in that range.

One of the things the conmittee recommended when
we di scussed the oral product was that, in postnarketing,
there should be a further evaluation dose response above the
doses--about 80 BID. So, the way | see it, we have very
little well-nonitored experience about what the QIc is doing
at the plasma levels that, in general, will be reached in
sonme patients because they will reach higher plasm | evels
after at |east the second dose.

If, in fact, the first dose of 20 mlligrans I M
the nmean Cmax is somewhere about 225, if | renenber the
nunbers correctly. W don't have very nuch well-nonitored
EKG at that |evel either, although | believe, in study 54,

the Crax probably approached that when the drug was given
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with an inhibitor. | don't renenber exactly what the Crmax
was there, but | think there was 30 percent increase, or
sonmet hing, so 30 percent of 175 gets you at about 225, if |
have done the math.

So, there, maybe we have sone confort froma well-
desi gned study that |ooked at this but, at the higher plasm
| evel s that people will get at the sponsor's proposed
regi men after the second dose of 20, it appears as if we are
into levels where we really don't have very nuch good
i nformati on about the effect on the QIc and the committee
was certainly interested in that with regard to the ora
after its approval.

So | would like to hear what the comrittee says
about that.

DR. TAMM NGA: Dr. Haner?

DR. HAMER:. My concern really reflects what Dr.

Mal one said as well as, in some sense, the kind of reverse
of what Dr. Rudorfer said. Dr. Rudorfer was concerned about
what woul d happen if you started sonmeone off on I M and then
switched themto oral.

Dr. Malone is concerned about the reverse and | am
concerned about that, too. |If you have an existing patient
who has been nedicated for quite a while on the nmaxi num
| abel ed dose for oral ziprasidone, that person could be

floating around with an existing relatively steady-state
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plasma | evel in the, what, 170 to 200 range.

You get relatively quick doses of 10 or even
20 milligrans on top of that, the plasma | evel could well--
if I interpreted this stuff correctly--could well be up
there in the 500 range, the peak concentrations.

We have virtually no information on what happens
at those kinds of levels. They had a strong efficacy effect
size and they were able, thus, to denonstrate efficacy with
relatively small sanple sizes. One of the consequences of
that if they have those relatively small sanple sizes to try
and |l ook at safety in rare events and it is very
probl emati c.

DR. TAMM NGA: Have we heard everything fromthe
conpany that you have to say about the rel ationship between
dosi ng and plasma | evels and plasma | evel s and QIc changes?

DR. HARRIGAN: | think it m ght be useful to
invite Dr. Tom Ludden who has studi ed the pharnacokinetic
dat abase with the intramuscular forrmulation to, perhaps,
sumrari ze and answer any questions the conmttee m ght have.

DR. LUDDEN: Let's start back at slide 56 fromthe
Ludden file.

[Slide.]

It is kind of a situation of the glass is half
enpty or the glass is half full. There is a tendency to

focus on the highest values here, the extrenes. In
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actuality, you kind of |lose track of the fact that the nean
values fromthis--we are really looking at a very snall
percentage of individuals that are going to achi eve these
hi ghest | evel s.

DR. KATZ: | thought we were told that the nmean
Cmax fromthis data, fromthese sinulations, was sonewhere
in the 350 to 400 range.

DR. LUDDEN: W have a nean profile.

[Slide.]

That is the nean profile fromthat sane data. The
first dose peaks out at around 200, the second dose a little
over 250 fromthe nean of those. That is, again, the
stochastic | ook of this. W are |ooking at the high end.

On a high end, you go up forever. On the |Iow end, you have
a got a truncation at zero. Things don't get as snmmll as
they get large, so the nmean tends to set a little |ower than
it |ooks.

DR. KATZ: Do you know if we have seen this data?
Has this data, or these anal yses, been subnitted? Again, we
were just told, if you | ook at the simulation of a thousand,
we were told it was 350 to 400. Now we are seeing it is
250.

DR. HARRIGAN: It is an incorrect statement.

DR. KATZ: Ckay. But, again, have we seen the

data? Has it been submitted to the agency for our review?
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DR. LUDDEN: | don't know whether the sinulations
have been submitted?

DR. HARRI GAN: No; the sinulations haven't been
subm tted. You have got the conponents, in terns of you
have got the plasna-level reports but not the--

DR. LUDDEN: The popul ati on anal ysis was
submitted, as | understand it, on which this was based.
Could I show a couple of other reginmens just before--nmaybe
sl i de- -

DR. TAMM NGA: Let's see if we have any additiona
questions, if you would wait a mnute on this. Dr. Hamer?

DR. HAMER: So you don't happen to have a
simul ati on of predicted Craxes in patients who are already
carrying on board a full |ong-term dose of ziprasidone.

DR. LUDDEN: No, we don't. But it would be fairly
easy to sinply add, | think, the peak levels, if you want to
do a worst-case scenario, to the levels one is seeing here
on the nean to get an average estimate of that. It is on
the order of 400, | would inmgi ne, or 450.

DR. HAMER: Which woul d nmean that a proportion of
the patients woul d have Cmaxes hi gher than 400.

DR. LUDDEN: There is certainly that possibility;
yes.

DR. KATZ: Obviously, these are sinulations. You

haven't formally studied Cmax in patients who have received
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this regi men?

DR. LUDDEN: Let ne look at slide 13. This may
help alittle bit.

[Slide.]

13 fromthis is actual data. It is a small study.
It is the 046 study. This is the 20-nilligram dose every
four hours, except for the very first dose. |In that study,
they got 10 milligrans for that very first dose.

The second day has kind of got a strange profile
to it because a lot of data wasn't added to sinulate out the
profiles conpletely. But the first day and the third day
had fairly intensive sanpling. So these are six rea
subj ects that have experienced the drug and really at
20 milligrans Q four hours tinmes four, which is |larger than
what has been done.

But that is, | believe, the best quality data we
have to address this.

DR. TAMM NGA: What is the n in this study?

DR. LUDDEN: | think this particular subgroup was
six. There were other groups at other doses, but | think
there were six here.

DR. TAMM NGA: This is 20 mlligrans four tines a
day?

DR. LUDDEN: Yes; times three days. The other

thing to pick up on this is that there is no accumnul ation
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fromday to day with this kind of reginen.

DR. TAMM NGA: Just because you don't have any
yel l ow dots on the second day doesn't mean they weren't
getting the dose.

DR. LUDDEN: Right.

DR. TAMM NGA: It just nmeans you weren't taking
the plasm | evels.

DR. LUDDEN: There were no observations there.
The profiles are predicting that; yes.

DR. HAMER: You said 4 hours.

DR. LUDDEN: Yes.

DR. HAMER: So, since there are twenty-four hours
in a day, that neans there was ei ght hours between their
| ast dose one day and the first dose the next?

DR. LUDDEN: There was actually probably twelve
hours because there are three four-hour intervals. There
are four doses.

DR. GRUNDMAN: How was this administered? |Mor
oral ?

DR. LUDDEN: This was IM Actually, the worst-
case scenario here, the top peaks, |look very close to the
means that we have seen fromthe predictions fromthe
popul ati on anal ysi s.

DR. TAMM NGA: So if these people had begun this

regi men on a therapeutic dose of ziprasidone, you could add
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a certain plasm level but only to the first few because you
woul dn't necessarily tend to give them concurrently.

DR. LUDDEN: For the first day, you would add
that. So you would be pushing 350 to 400. But not 700.

That is the good news.

DR. TAMM NGA: Additional questions on these
particul ar slides? Have we seen all the information you
have on QIc changes at the highest doses? That was a single
slide that you showed us.

Di scussi on? Coments?

DR. GRUNDMAN: This may have happened | ast tine
when you di scussed the oral version, but overdoses? |Is
there any data from overdose that m ght pertain here in
terms of |evels?

DR. TAMM NGA: Even though we did tal k about it
last tine, since it has come up, | think it is inportant to
cover whatever there is to cover.

DR. HARRIGAN: We have linmited data. There were
three individuals who received initial doses of
30 milligranms intramuscular for ziprasidone. | can show you
three individual narratives for each, but there were no
remar kabl e adverse events. There were no ECGs done at
around those tines and no | evels done in those individuals
that | recall. If they were, they were factored into the

phar macoki neti ¢ nodel i ng.
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DR. GRUNDMAN: How about with the oral dosing, the
oral agent?

DR. HARRIGAN: Wth the oral agent, we have seen
doses up to 3 grams, 3,240 mlligrams, taken in an overdose
situation. W had included in the presentation in July
several overdose cases. There were no ECG effects. There
were no cardiovascul ar adverse events.

In one of those cases, ECGs were obtained
sequentially at fromtwo to seven hours after the overdose.
That was the 3-gram overdose. There was no--1 think the
| argest change in those ECGs was 15 to 20 nilli seconds.

DR. KATZ: Could you say somethi ng about the
variability of the plasma levels, |Mversus oral?

DR. HARRIGAN: | would invite Dr. Brater, Dr.
Craig Brater, fromlndiana University to help Dr. Ludden.

DR. LUDDEN: | will respond. Could |I have slide
90, please. 1Is that the one, Tonf?

[Slide.]

This was a study conparing, in phase I, PO and I M
It sumarizes the mean AUC of 10 nilligrans single-dose.

You can see that, IM it has about a 21 percent coefficient
of variation for AUC, 25 for Cmax. A typical oral dose

40 mlligranms BID. 1t has about 50 percent or 60 percent
nore variability. So, actually, the I Mas nmeasured by Cmax

and AUC in this study is |less by about 40 percent.
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DR. KATZ: You wouldn't expect that to change with
i ncreasi ng dose of either one of those.

DR. LUDDEN: It tends to be dose proportional in
AUC. Actually, the Cmax, as you go up in dose, tends to be
alittle less. That hasn't been conpletely factored in to
the simulation. So our sinulations may be a worst-case
scenari o even nore so than we have depicted. That would
need to be worked up in nore detail

DR. KATZ: | know you discussed this a little bit
earlier, but | aminterested in the well-nonitored QTc at
t he hi ghest dose reginen, let's say at Tnax after a second
dose of 20 milligrams IM You presented a table |I believe
which attenpted to get at that, but | would just like a
l[ittle bit nore detail about that.

DR. HARRI GAN: | think you are thinking of the
slide in the main presentation that was nmean change by tine
after dose.

DR. KATZ: Right.

DR. HARRI GAN: May | have No. 69--70; let's | ook
at the next one.

[Slide.]

This is the graphic form

[Slide.]

Then, in 70, we tabulated in two-hour increnents.

Now, what | was pointing out at the tine, | think, is that
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if you |l ook across the 20-mlligramrow, there are 14 plus 5
is 19 and 8 are 27 individuals who have an ECG done within
those tine wi ndows after a 20-mlligram dose.

O those 27, 15 had that ECG done after the fourth
20-milligram dose. Then we can break it down. For seven of
those, it was after the first 20-mlligraminjection, for
five after the second injection, zero after the third
injection and 15 was after the fourth injection.

DR. KATZ: Ckay, but Tmax, you woul d expect, would
be where after the second dose or after the third dose or
the fourth dose?

DR. HARRI GAN: Cnax shoul d be between zero and two
hours or approximately one hour after the--

DR. KATZ: So the first group of colums is where
we want to | ook. How many of those 14 was that neasurenent
taken after the second, third or fourth dose?

DR. HARRIGAN: | amgoing to | ook for help fromny
col | eagues because we have broken in down for the 27. | am
not sure if we have broken it down for the--nmaybe we could
find that out.

DR. KATZ: You see where | am goi ng.

DR. HARRI GAN:  Sure.

DR. KATZ: Again, study 054 was designed to | ook
specifically at this sort of question. | amtrying to see

if you have that kind of data already for the second dose.
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DR. HARRI GAN: We should be able to--can we get
it? Russ, | don't have the answer right now Hopefully, we
will be able to dig it out. W know from study 046, at
least six of themit was after the fourth dose because six
of those 14 patients had an ECGtinmed to one hour after the
fourth dose of the second day.

So at |least six of the 14 were, in fact, after the
fourth dose. How nany of the other eight were after the
fourth dose, | can't tell you. But in study 046, in those
treatment groups, we tinmed the ECG to approxi mate the Cmax.

DR. TAMM NGA: Do you want to keep | ooking or do
you want us to go on to another topic?

DR. HARRI GAN: You better |let us keep | ooking.

DR. KATZ: While you are | ooking, in study 054,
how many patients were in each drug group?

DR. HARRI GAN: Between 25 and 30, close to 30; 28,
29, 31. If we could put that last slide up with the table,
slide 70.

[Slide.]

It was trying to match that conceptually exactly
what you are doing with study 054, which caused ne to put
this on the slide. Wth this nunber of patients, we
cal cul ated a confidence interval of -5 up to 18. Then, if
you | ook at study 054, in the ziprasidone group

31 patients, the nmean estimate was somewhat higher. The
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confidence interval, again, in the worst end of it, at
| east, clearly overlaps what was seen with the I M and
underwites our expressed opinion on the range of QIc change
seen and predicted with I M

DR. KATZ: But, again, the numbers nmay be very
much smaller than 14 in that cell

DR. TAMM NGA: O her Qfc-rel ated questions or
di scussion that we would like to hear?

DR. KATZ: W are waiting for what, exactly? Are
we waiting for the nunber, the actual nunber? W know there
are at least six and we are not going to get that today; is
that correct?

DR. HARRI GAN: We don't know if we will have it
today or not. W are optimstic--if the database will yield

it. Al fourteen, at least, it would be to an initial dose

of 20 mlligrams. The six, representing four doses of
20 milligrans woul d be in excess of the proposed reconmended
dose range of up to two 20-m | ligram doses.

DR. KATZ: Right. | understand that. But you

think that, at least in the near future, that is the best we
are going to do? That's fine. | just wanted to know
whet her we shoul d keep waiting or nove al ong.

DR. SWFT: W don't have it readily avail able.

DR. HARRI GAN: | suggest you nove al ong.

DR. TAMM NGA: W have been assured by the conpany
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that we have seen all the data that they have prepared to
show t oday, although they have additional formulations of
the data that they would be willing to present in the
future.

DR. KATZ: Presunably, at sonme point, you will get
to the question of whether or not--the second question about
whet her or not safety has been established.

DR. TAMM NGA: W are discussing safety now

DR. KATZ: Right, but, again, | amsort of
anticipating a vote. | still think there is sone
information that we need to look at nore closely internally
for these sinulations and that sort of thing and the answer
to these questions which | think are inportant.

| suppose we can proceed with the presunption, or
with the assunption, that everything is as the sponsor says
it is. If we find, upon review, sonmething that is different
than we have heard here, we would have to take whatever your
recommendation is accordingly. But |I would suggest maybe
that is the best way to proceed.

DR. TAMM NGA: | would agree with that
recommendation and | think that the committee ought to
function as though, upon the FDA's review of the rest of the
data, that the QIc changes will be consistent with what we
have just seen.

DR. GRUNDMAN: Do we need the empirical data
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regardi ng the questions that have been rai sed before about
whet her or not, if sonebody is on stable or a high-dose of
zi prasi done, whether or not additional IMinjections--do we
need enpirical data or just the sinulations and additives
woul d be sufficient.

DR. TAMM NGA: W have as nuch enpirical data and
as nuch sinulation data as there is for us to consider. The
conpany suggested that, in order to consider what woul d
happen with a conbination of oral and IMdata, we would add
t oget her the baselines.

| guess what provides a bit of confort is that
this is arelatively short half-1ife conpound as we saw from
the actual plasma levels after the Q@ four-hour |I'M
i njections.

DR. KATZ: | don't believe we saw any information
any data, on that whether it was enpirical or a sinmulation.
You will have to deci de whether or not you think--if you
think everything else is okay, whether the absence of that
data is inportant or whether it should affect |abeling or
what ever you thi nk.

I think, as far as the short half-life, it is
fairly true. | don't know, really, how rmuch is known about
how | ong you have to be at a Cmax in order for you to get
into the tine of risk. But, anyway.

DR. HARRI GAN: I can fill in. Three of the
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fourteen were after the first dose of 20 milligranms. Three
were after the second dose and eight were after a fourth
dose. So there was 14 altogether. Three were after the
first dose. Three were after the second dose. And eight
were after the fourth dose

DR. KATZ: So it is a total of eleven patients--

DR. HARRI GAN: Beyond the first dose.

DR. KATZ: Beyond the first dose.

DR. HARRI GAN: Right.

DR. MALONE: When you give us the half-life for
the I M preparation, what is the range of half-lifes?
guess we are usually seeing the average half-life. |Is there
sonme kind of range you can give for what you night expect in
patients for half-life beyond just what the average is?

DR. BRATER: (Craig Brater, Pfizer) It is 2 to 4.

DR. MALONE: So no one had a longer half-life than
4 in any of your studies for |Mpreparation?

DR. BRATER | don't have the individual data.
am not sure--is that the absolute range? Individual data
ranged from2 to 4 in the single-dose studies which is where
that was | ooked at. So 4 was the outer limt.

DR. TAMM NGA: Thanks.

We have spent a considerable tine discussing QT
safety data. There is also the motor side-effect data

which, in the conparative study they did between hal operido
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and the fixed doses of ziprasidone, it deserves nention that
the notor side-effect data was considerably better for
zi prasi done than for hal operidol although there was evi dence
of sone akathisia at the higher doses.

Anybody who would like to comment on that or
di scuss it further.

DR. MALONE: To sone degree, | thought it was hard
to say what ziprasidone--1 thought it was |low, the EPS. But
it mght even really be | ower because it seened that you
could conme into the study already on another antipsychotic.
So it was nice to low EPS data. | think it could even be
| ower .

DR. GRUNDMAN: | just have a question nore out of
curiosity. One of the side effects that seemed to be dose
related was i nsommia. | was just wondering, given that the
drug tends to have these sedative properties, why that mn ght
be.

DR. TAMM NGA: Wuld you like to comment on that,
Dr. Harrigan?

DR. HARRI GAN: There is sone incidence of insommia
with the atypical antipsychotics but with the ora
formul ati on of ziprasidone as well. The studies were
truncated at two hours or at four hours. They were, at
m ni mum 24-hour studies and study 121 was a three-day

trial. So there is some incidence of insomia that has been
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descri bed al ready.

DR. TAMM NGA: |Is there any nore discussion on the
safety issues? |If not, | think we probably ought to go
around the room and gi ve our opinion on safety. | would
like the comrittee--yes; Dr. Oren?

DR. OREN: Just one question before we go around
the room This is to the FDA, to Drs. Laughren and Katz.

Is the data on the QTC prolongation that has been presented
here substantially different fromthe database that was
available at the time of your initial review?

DR. KATZ: Different in the sense of the degree of
prol ongation, the results, or whether it is just a different
dat abase?

DR. OREN:. Different database and the results,
both. In other words, are we seeing substantially the sane
data that was available at the tinme of the division's
initial review?

DR. KATZ: | don't know. You probably heard what
we thought of the actual prolongation in study 054 for the
oral. So | don't know how different it is. The one thing
about the data, slide 70, | think it was, that chart, there
is no real control group. | guess you have hal operidol as a
control group. The prolongation at 0 to 2 hours is |onger
than you see in hal operidol, the nean.

It is 6.4 nmlliseconds to haloperidol is
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5 mlliseconds. There is considerable overlap in the range.
Those are confidence intervals, | know what those are. But
it is a question as to howto interpret that data. W have
to | ook and see what we thought hal operidol was as a
control

That is IMhaloperidol. Oral, we believe it
doesn't have nuch of an effect. How nuch of an effect it
has when given in these doses, whatever the doses were, I M
is a question. | don't know the answer to that. There were
ot her drugs given. In study 054, obviously, there was a
whol e range of drugs given.

We sort of thought of hal operidol as the ersatz
pl acebo there. But that was oral haloperidol. This is
parenteral hal operidol where there is a suggestion. |
believe that there is some QI prolonging effect. So it is
hard to know how to interpret this.

DR. HARRIGAN: | think that, actually, yesterday
were sonme of the only hal operidol IMQIc's we have seen. |
think in the database yesterday, they were | ooking at the
QTc change on the sane order or |ess than what we are
describing here on slide 70 for hal operidol. That was with
a Bazett correction which, | think, nmight have altered it a
little bit in that direction. But | think that is the only
perspective that | know.

DR. TAMM NGA: For the present consideration of
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today, the committee needs to assunme that the FDA and Pfi zer
have al ready nmade their decisions based on advisory-
committee input on the relationship between ora
zi prasidone, plasma |levels that result fromoral dosing and
Qlc. That is really a matter of public record.

What we have to consider today is the I Mplasm
I evel s that result fromthe new dosing pattern that we are
seei ng, now the new dosing route and pattern, and the
rel ati onship of those plasma |evels to QIc and whet her or
not those plasma levels fall within the |arger safety
dat abase.

DR. KATZ: Just to further conplicate things, it
is not necessarily just the plasm |levels which, again, if
the sinmulations and the relatively sparse data, actua
enpirical data, on plasnma | evels that we have seen after an
appropriate reginen, if they turn out to be--we think that
they are as we have heard, that would be one thing.

But there is quite a different, as the sponsor has

pointed out, rate of rise or time it takes to get to that

maxi mum pl asma | evel with I Mas opposed to oral. That m ght
have sonething to do with risk. | have no idea if it does,
but it is a different pattern. | don't know how much

i nformati on we have about that.
That is why | am |l ooking for sone enpirical, well-

nmoni t ored study 054-1ike data, relatively robust data,
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| ooking at QI with this particular presentation of the Cmax.
I don't knowif it is only Cmax that puts you at risk. It
could be the rate of rise to it.

DR. TAMMNGA: | think it is probably tine for a
statement of the committee's--Dr. G undman?

DR. GRUNDMAN: Maybe we can just get an idea of
whet her or not we think the drug is safe except for this QT
i ssue because, if that is the case, then maybe we can j ust
remand that QT issue to Dr. Katz and Dr. Laughren to figure
out .

DR. TAMM NGA: O course, that is the core of it,

t hough.

DR. KATZ: | suppose one option is--we are raising
some questions that we are concerned about. The question is
whet her or not you feel that these questions have been
appropriately answered by the sponsor and whet her or not you
feel they are critical questions.

If you think they are critical and you think the
sponsor hasn't adequately addressed them you could vote one
way. |If you think they are critical and you think the
sponsor has adequately addressed them you could vote
another way. O if you don't think they are critical, yet
anot her way, although I think you only have two options.

So | don't think I can help you nmuch nore than

t hat .
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DR. GRUNDMAN: The question, | guess, was to vote
with an exception, with this particular issue renmaining to
be figured out.

DR. TAMM NGA: Dr. Katz has suggested that we vote
with the assunption that the sponsor will present to the FDA
data sufficient to convince themthat is consistent with the
data that we saw, so | would suggest to the comittee that
that is the kind of thing that we vote on

Surely, if there are hidden dragons there, the
data that they subsequently present to the FDA will
denonstrate that.

Any additional coments?

DR. KATZ: Again, as | say, one other optionis to
say you need nore data. W posed these problenms, and we
have asked these questions. | would be interested, for
exanple, to hear if there is anything known about the effect
of the rate of absorption on risk.

You are shaking your head. Yes; well, there may
not be any information about it and we have to think about
whether or not it is the kind of thing that is at |east
potentially sufficiently problematic that you want nore data
on that. O you might think there is enough.

We know there are el even patients who have gotten
the second dose and had their QIc nmeasured. Again, it is

not really a controlled study. It is hard to know what that
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means, but you could say, "We need for nore information."

DR. TAMM NGA: One of the problens about the QTc
guestion that we are discussing now and the relationship
between QTc and rare adverse cardiac events is that they are
so rare. So we would have the choice, | guess, between
accepting the data that we have now or otherw se
recommendi ng a gigantic | M study that would provi de enough
data to really answer the questions that you are asking
which seenms a bit unlikely.

DR. KATZ: Right. Even with the oral, we didn't
real ly expect, necessarily, to see any clinical events which
is one of the reasons why we did this very well-designhed,
wel |l -rmonitored, fairly small study. |In study 054, you heard
there were 31 patients who got ziprasidone in that study.

So | wouldn't suggest that we do a 10, 000- pati ent
study. The question is whether or not we have enough data
now a |l a study 054 which was, basically, a requirenment on
t he sponsor before approval, to say that we are not
concerned, we are not any nore concerned about this than we
were with the oral

DR. TAMM NGA: | am not sure that the conmittee
woul d be content saying that they are not concerned, but
that the |l evel of concern sonmehow is bal anced by the |eve
of benefit that this conmpound woul d bring.

Addi ti onal coments?
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DR. RUSKIN: M nane is Jereny Ruskin. | amfrom
Mass General in Boston and | ama consultant to Pfizer. The
issue of rate of rise is a very inmportant and interesting
one and, unfortunately, one for which there is no data. It
woul d be very hard to know exactly how to collect it because
of the issue of hysteresis. So you would have to, in
essence, give an IMbolus and record EKGs literally every
mnute for a significant period around Tnax to get sone
sense of what was happeni ng.

Even with that, it would be hard to know when to
st op because the maxi mum effect on I KR may, in fact, not
occur at the time of peak concentration. So | think it is a
very legitimate issue to raise. It is a very difficult one
to study and get an answer to.

The other issue that is of some interest, and we
are getting very theoretical here, is that | Mdrugs are not
al ways associated with nore potent QIc effects than oral
For exanple, quinidine is nore potent in its effect on I KR
given orally than it is parenterally.

That is probably due to the fact that there is an
oxi de netabolite which has nost of the effect and you don't
see the first-pass netabolismwith it. Therefore, you get
hypot ensi on but you don't get as much QIc effect with IM
qui ni di ne.

Wth ziprasidone, there is |ess Md generated with
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IM M is a nore potent | KR blocker than the parent
compound. So, theoretically, and, again, this is purely
hypot heti cal, one m ght actually see |less QIc effect per
mlligramof IMthan with PO, But these are questions
clearly for which we don't have data.

DR. KATZ: As far as your first point about you
woul dn't necessarily know how to do it because of
hysteresis, is there any reason to believe that phenonenon
woul d be at work with IMand not with PO? W made an
assunption, in study 054, and we generally make this
assunption and we may be conpletely incorrect, that we
nmeasure the EKG at Tmax and that's what we have.

You could certainly neasure the EKG at Trmax. It
has been done in a few patients here. Even though the Crmax
may be the sane oral and IMat these different reginmens, it
m ght matter how you got there, how quickly you got there
and you woul d only know what the effects were once you got
there. But it would be sonething.

DR. RUSKIN: | don't disagree at all. | think it
is a very inportant question and one for which we don't have
data with any drug that | know of. The changes with I M
obvi ously, are much nore rapid so you have got nuch | ess of
a window in ternms of knowi ng where to place your EKGs and
where to sanple.

Wth oral, | think it is a nmuch slower rate of
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rise, obviously, and a slower decline. |If you have got four
or five EKGs, the odds are you would hit the maxi num effect.
| just wouldn't know how to design that with the IM But
could it be done? Sure. You would just need a | ot of EKGs.

DR. KATZ: GOstensibly, it has been done in sone
patients already, at |east the attenpt has been made. There
are a few patients who you believe you captured Tnax after
the second or third | M dose.

DR. TAMM NGA: Dr. Haner?

DR. HAMER: It is probably even harder to neasure
at Trmax because there is individual variation. So you could
measur e what your popul ati on pharmacokinetics tell you is
Tmax on a popul ation nmodel. But, for the individua
patients, trying to then | ook at relationship between rate
of rise when you really are not quite sure what the rate of
rise is in any particular patient and trying to time your
EKGs. You woul d have to be taking sort of blood sanples and
EKGs every five mnutes.

DR. TAMM NGA: | think that it is tine for the
committee to give their opinion on the safety of this
conmpound in the IMform based on the data that the conpany
has presented and based on the consistency of any future
data that they will be able to present to the FDA, itself.

Dr. Oen, would you like to start?

DR. OREN: Sure. | really feel |I can only give a
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comment in regard to the present data and this is only
recommendations so that, if future data changes things, it
is obviously the FDA' s decision to do what it w shes.

| amstill haunted by the participation of the
cardiologists in the oral neeting, at the oral ziprasidone
nmeeting. So with sonme of that concern still being present,

I am not confortable that safety has been established.

DR. GRUNDMAN: | think that, fromthe standpoint
other than the QI data, | think there is good safety for
this drug. It seens to ne that is the main concern. |
think it would be reasonable to maybe do another study just
to look at this issue. | think that would be a good i dea.
We have heard fromthe conpany and fromthe FDA
representatives that that mght be the only way we are going
to get answers.

So | would say that safety has been denpnstrated
except for the one item

DR. HAMER: | actually think that--not that | want
to put words into either Dr. Katz' or Dr. Laughren's nouths,
but this is one instance where | think that careful |abeling
can probably handle a lot of this and nmaybe notivate the
sponsor into doing further study.

I do think that this drug has been denpnstrated as
safe as long as it is not given follow ng enough ora

zi prasidone to get the blood level up prior to the IM
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zi prasidone, and also as long as it is not in either
pediatric or elderly popul ations.

If it is basically ziprasidone-naive patients
getting the recomended | M doses, | amrelatively
conf ortable.

DR. GRADY- VEELI KY: | would agree, nostly with Dr.
Hamer's opinion, particularly around the question of--since
oral ziprasidone just got approved, we don't have any
experience of what is happening out there or what is going
to happen when they get an IMinjection. That is a bit
concerning and so | would say to |look carefully at the
| abeling. | would encourage you, in FDA, and the sponsor to
consi der sone type of formal study around what happens to
those fol ks who are treated with oral ziprasidone and then
given IMinjection because we don't know. W don't have the
dat a.

And so | think that would be inportant data to
have. It could be that nothing happens. So that woul d,
think, be really inportant. But | think the benefit of the
ot her safety nmeasures of this drug in terns of the nininal
notor effects is inportant to keep in nmind, too.

DR. MALONE: | think because of the concern about
the QTc and the |ack of data about what happens with you add
IMto PO that we don't have enough information to say that

it is safe. | think it is likely that patients will be
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treated with PO ziprasi done and then enter hospitals.

I think the likely thing for a clinician to do is
then take the IMfornulation of the drug that the patient is
on. So | think that is going to happen if they are both out
there so that we should have some data about that before
saying it is safe.

DR. KATZ: Can | just ask you to clarify? So you
woul d not be in favor of approving it even with | abeling
that says, nmeke sure the patient is ziprasidone-naive, or is
X nunber of hours away fromthe | ast dose of oral
zi prasi done.

DR. MALONE: No; | amnot. | amnot recomendi ng
that you--1 wouldn't be saying you would need a big study,
but I think you should get some data about what woul d happen
giving IMto PO before you would say it was safe.

DR ORTIZ: | think, in answer to Dr. Katz'
question, | would be confortable with a warning for patients
who are on oral ziprasidone given the data we have seen.

DR. RUDORFER: | would like to anplify that. At
the risk of opening a closed issue, | would just point out
that, even in ternms of efficacy, we did not see any data in
the pivotal studies on patients who becane agitated during
oral ziprasidone treatnent. So, by definition, everyone who
had been on an antipsychotic was taking sonething other than

oral ziprasidone when they entered the pivotal |IM study.
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DR. TAMM NGA: But the drug has only been recently
approved so that there wouldn't have been that opportunity,
real ly.

DR. RUDORFER: Right. But we don't know
clinically how much sense that woul d make anyway if sonmebody
gets agitated in the face of oral ziprasi done whether it
even nakes clinical sense to use | M ziprasidone. M point
is | want to second and third the idea that it sounds to me,
on the basis of the data we have, that |M ziprasidone, from
the safety point of view, npst reasonable essentially for
initiation of what will be oral ziprasidone treatnent.

I would agree that, fromthe safety point of view,
and maybe from efficacy but definitely fromthe safety point
of view, its use in ziprasidone-naive patients would be
safest. | think the safety otherw se has been established
at the 10-milligramdose but | would like to see nore data
on the higher dose before I would consider it safe.

DR. TAMM NGA: Again, just a point of
clarification. You would like to see nmore data before you
consider the 20-m|ligram dose safe in patients who had been
on zi prasi done or on anybody?

DR. RUDORFER: No; in anybody. Particularly, | am
concerned about the use of repeated doses of the 20.

DR KATZ: Is it the QIc issue that is of concern?

DR. RUDORFER: Yes. W have raised issues in
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terms of both the high plasma | evels and the rapid rate of
rise to those high plasma | evels that sinply the data becone
very, very sparse

DR. TAMM NGA: M opinion is given in the context
that the agency will actually satisfy thenselves that all of
the data that the sponsor has is consistent with the data
that we have seen. 1In addition to that, ny opinionis
formul ated under the unbrella that all of us would al ways
want to see nore data than there is about all these
guestions since there is insufficient data at every turn of
the way about it. | don't disagree with that.

But my own opinion is that the conpany has
presented data that woul d suggest that this formul ation of
ziprasidone is safe as presented. | gained increased
confidence when we saw the repeated dose, 20-nilligram
pl asma-| evel data after |Madministration, that the drug
didn't accunul ate and plasnma levels didn't continue to grow.

It would be nmy opinion that the managenent of the
entering on ziprasidone oral issue be managed in | abeling.

I wouldn't necessarily think that ziprasidone-naive would be
necessary but maybe a certain period of tinme since any

previ ous dose of ziprasidone might be the way | woul d advise
to handle it. So that is my personal opinion.

We have to decide on sonething to vote on. The ntr

has some varying opinions. | wonder if sonebody has an



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

148
overwhel mi ng proposal that might tie these opinions al
together. Dr. Katz?

DR. KATZ: You can certainly do that. | don't
t hi nk, even though we have posed it as a formal question to
vote on, | think we have a sense of where each nmenber of
committee stands on whether or not you think we need nore
data before it should be approved or whether or not we can
deal with it in |abeling.

I don't know that a vote is absolutely necessary.

DR. TAMM NGA: Does either of you or both of you
want to say an additional word?

DR. LAUGHREN: No; | would just back up what Rusty
said. | think we have a fairly clear idea of where everyone
stands on both efficacy and safety in the current state of
t he dat a.

DR TITUS: | have a vote. | don't know about
you, but | have a vote.

DR. TAMM NGA: Then we are not going to go around
the table and vote on any single proposition. So we wll
just end the neeting with the opinions that have been
expressed and the opinions that we have with the FDA.

Thank you all very rmuch. Thanks to the sponsor
for the presentation.

[ Wher eupon, at 12:23 p.m, the nmeeting was

adj ourned. ] O



